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20041 l4g?J B 

2 ° MITK 7 H 04 B 7/00 

cnocoB nEPE^AqH chthajia h 

YCTPOHCTBO £JTJI ETO PEAJTH3AIJJffi[ 

Fpynna H3o6pexeHHH othochtch k o6jiacxn pa^noxexHHKH, b hecthocth k 
cnoco6y nepe^ann CHraajia h ycxpoficTBy rjix ero peanH3an;HH ? h mokct 6bixb 
HcnoJiBSOBaHa, HanpHMep, b cncxcMax cotoboh pa,o;HocB£3H npH nepefla^e 
HH^opMaitHOHHoro CHraajia b np^MOM KaHaJie cbh3H ot GasoBoft cxaHijHH ao 
mo6hjibhoh cTaHn.nn. 

B HacTo^mee BpeMH aicxyajiBHOH saj^aneii ubjihctcs noBBiineirae Smkocth 
cHCTeM CBH3H nocpe^CTBOM npHMeHeniM 34><|)eKTHBHBix cnoco6oB nepe^aHH h 
npneMa CHraajioB. IloBBiineHHe 3(|)(|>eKXHBHOcxH cnocoSoB nepeflara h npneMa 
CHrHanoB npiiBo^T k ycjio>KKeHHio h y^opo^caHHio annapaTypBi cb#3H. B 
cotobbix CHCTCMax cbhsh ijenecooGpasHBiM ^BJiKeTCK ycjio^cHeHHe annapaTypBi 
GasoBOH cTamjHH, t. e. aKD[CHT aejiaexoi Ha noBBinieHne 3(|>cj3eKXHBHOcxH npneMa 
b oSpaxHOM KaHajie (CHraajia ot moShjibhoh cxaHijHH k 6a30BOH cxaHipiH) h 
3 4) 4* e ktpibho c th nepe^ann b np^MOM KaHane (cnraajia ot oasosoH cxaHDjiH k 
moShjibhoh cTaHii"HH)» 

Ochobhbimh 4>aKTOpaMH, orpaHHHHBaiomHMH Smkocxb np^Moro Kanana 
cb^3H, sbjmioxcs HajiHHHe <j3e,u;HHra h BuyTpHCHCTeMHBix noMex. 

HajiHHne 4>e^HHra oSycuoBJieHO tcm 9 hto rjui cotobbix cncxeM cb#3H b 
ycjioBiMX ropoflCKon 3acTpoiiKH xapaKTepHO HenpHMoe MHorojiyneBoe 
pacnpocTpaHeHHe CHraajia. 

HajiHHHe BHy TpHcn cxcmhbix noMex o6ycjioBJieHO xeM, hto npH nepeaane 
curaana ot 6a30BOH cxaHUHH k moGhjibhoh cTam^HH, tojibko nacxB 
nepe^aBaeMofi 3HeprHH nocTynaeT Ha npHeMHyio aHX6HHy. OcxajiBHasE nacxB 
nepe^aBaeMofi 3HepraH He nociynaeT aa npneMHyio aHxeHHy, a co3,o;aex noMexn 

OCTaJIBHBIM Mo6hJIBHBIM CTaHI^HflM. 
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noaxoMy, 3<|>cj3eKTHBHBiH cnoco6 nepe^aHH cHraajia acwraceH 
o6ecneHHBaTB 6opi>6y c <J>e#HHroM h npH oSecnenemiH sa^aHHoro KanecxBa 
npneMa Ha moohjibhoh CTamjHH H3JiynaxB KaK mcokho MeHBine 3HeprHH 
(co3#aBaTb KaK Moamo MeHBine noMex). 

O^hhm H3 scjx^eKXHBH&ix Mexo^OB 6oph6hi c (J>e^HHroM h yMeHBineHiM 
BHyxpHCHCTeMHBix noMex aBjraexca HcnoJiB30BaHHe pa3HeceHHOH nepe,naHH. 

H3BecTHo HecKOJiBKO ochobhbix cnoco6oB pa3HeceHHOH nepe^aHH. 

CoraacHo cnoco6y opxoroHajiBHOH pa3HeceHHOH nepeflann (HaupHMep, 
«Cnoco6 opToroHanBHOH pa3HeceHHOH nepe^aHH - nppieMa cnraajia b cotoboh 
cHcxeMe paflHOCB^3H c ko#obbim pasflejieHHeM KaHajioB» naxeHX P<D JVfe 2145152, 
onySjiHKOBaH 27.01.2000 r. 6k>ji. JVfe 3, MTIEC 7 H 04 B 7/216, «Criocb6 
pa3HeceHHOH nepeAaHH cnraajia h ycxpoficxBO rjisi ero peajiH3ai{HH>> naxeHX PO 
No 2208911, onySnHKOBaH 20.07.2003 r\, MTTK 7 H 04 B 7/00) o6ecne^MBaiox 
nepe#any Kaac,n;oro HH^opMaqnoHHoro cHMBOjia c KaK^oH H3 pasHeceHHBix 
aHXCHH, npH 3xom opraHH3yiox nepe^any xaKHM o6pa30M, hto 
nocjie^oBaxejiBHocxH chmbojiob, nepe^aBaeMBie c pasHBix aHxeHH,' 
opxoroHajiBHBi flpyr Apyry, x. e. He co3,n;aEOx Apyr Apyry noMex. 

CHraan, nepe^aBaeMBifi c Ka^aoH H3 aHXCHH, noflBep^ceH 4>e#HHry. Ho 
xaK KaK (jpCR&HTK b CHraajiax, nepe^aBaeMBix c pa3HBix aHXCHH, HesaBHCHMBi, xo 
cnccoG cpxoronajiBHOH pa3HeceHHoft nepe^ara no3BOJwex oSecne^HXB Ha 
npHCMHHKC ycpe^HeHHe <J>e,a;HHra k hobbichxb oxHoineHHe CHraaji / (myM + 
noMexn) (OCIIITT). 

MaKCHMajiBHBiH 3(J)(J)eKT, KoxopBifi MO^cex 6bixb aocxHrayx npH 
Hcno jibs OBaHHH cnoco6a opxoroHajiBHOH pa3HeceHHofi nepe^ann - 3XO OCUITI 
Ha npneMHHKe, 3KBHBaneHXHoe OCUITI b cTaijHOHapHOM KaHaJie c oahoh 
nepe^aiomeH h o^hoh npHeMHOH anxeHHoii. 

Cnoco6 opxoroHajiBHOH pa3HeceHHoii nepe^a^*! He xpe6yex oSpaxHOH 

CB#3H. 
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CoraacHO cnocoSy pa3HeceHHOH nepefla^H c BBiSopOM nepe^aiomeH 

aHTeHHBi (HanpHMep, W. C. Jakes, Microwave mobile communications, IEEE 

press, 1974) c Ka^oM H3 nepe^aiomnx amreHH nepeflaroT nnnoT cHraaji, no 

KOTopoMy Ha npneMHHKe ou;eHHBaK>T KaHaji nepe^aHH ox Kaacflon nepe^aiomeH 

aHTeHHBi flo npHCMHOH aHTeHHBi. Ha npHCMHHKe BBiSnpaioT JiynniHH no 

KpHTepHK) MaKCHMyMa OCIIIII KaHan nepe^ann h, cooTBeTCTBeHHO, 

nepe^aioiqyfo aHTCHHy. HoMep BBiSpaHHOH aHTeHHBi nepe^aioT no cnraajiy 

o6paTHofi CBH3H Ha nepe#aT*nnc, KOTOpBiH HcnojiB3yeT Rim nepeflann 

BBiSpaHHyio aHTemiy. 

^ocTHraeMBiH 3c{)cj)eKT HH^ce, HeM fljra cnoco6a opToroHajiBHofi 
pa3HeceHHOH nepe^a^H. 

Bojiee 3(|)(J)eKTHBHBiM, neM onHcaHHBie paHee R&a, cnoco6a pa3Hec§HHOH 
nepe^aHH, flBJiaeTCii cnoco6 KorepeHTHOH pa3HeceHHoft nepe^ann no naTeHTy 
«Cnoco6 KorepeHTHOH pasHeceHHOH nepetfaHH CHrHajia», naTem? PO N2 
2192094, ony6jiHKOBaH 27 .10.2002 r. 6k>ji. 3\fe 30, MTIK 7 H 04 B 7/005. 

CoraacHO cnocoSy KorepeHTHOH pa3HeceHHofi nepe^a^H CHraaji Ka^oro 
nojiB30BaTeji^ nepe^aioT c N pa3HeceHHBix ameHH. 

Konnn HH^opMan^HOHHoro cHraajia pacnpocTparonoTCJi nepes N pa3HBix 
KaHajioB pacnpocTpaHemra h o6pa3ytOT Ha npneMHOH aHTeHHe cyMMapHBin 

IJH(J)OpMan;HOHHBIH CHTHaJI. 

JJjiz Toro hto6bi o6ecneHHTB Ha Bxo^e npneMHHKa 6jiH3Koe k 
onTHMajiBHOMy cno^ceHHe kojihh HH(J>opMai(HOHHoro cHraana, npomeflinnx no 
pasjiHHHBiM KaHanaM pacnpocxpaHeniM, Ha nepe^aronjen exopoHe Tpe6yeTC# 
HMeTB oijemcH yK83aHHBix KaHanoB pacnpocTpaHeHHK. 

ITosTOMy, c i<a>K^OH H3 N pa3HeceHHBix aHTeHH nepe^aioT 
opToroHanBHBie hjih KBasnopToroHajiBHBie apyr Apyry nHJioT cnraajiBi, no 
KOTOpBiM h ocymecTBJMioT oijeHKy KaHajioB pacnpocTpaHeHHH. 

Oijemea KananoB pacnpocTpaHCHH^ ocyiii;ecTBJi5ieTC£ Ha npneMHOH 
CTopoHe, a 3aTeM nepe^aeTC^ Ha nepcuaTHHK no KaHany o6paTHOH cbssh. 



npH npoxoayjemiff KaHana pacnpocxpaHeHHs Ka^Kflaa Konira 
HH4>opMau;HOHHoro cnrHajia no^Bepraexca b oomeM cjiynae nacxoxHO. 
ceneKTHBHOMy fyefftmry. 

IIoaTOMy, nepea nepe^aneH b cHraan nojiBSOBaxejra, nepe#aBaeMBiH c 

KaSK^OH H3 N paSHecSHHBIX aHXCHH, BHOCflX HaCTOTHO CeJieKTHBHBie 

npe^HCKa^eHiM TaKHM o6pa30M, hto6bi MaKCHMH3HpoBaxB KanecxBo npHeivia. 

HH4>opMau;HOHHi>ra CHraaji ripHHHMaexcfl Ha cj)OHe a^HTHBHofi noMexii, 
npe#CTaBJDiK)meH coSoh cyMMy inyMa h BHyxpHCHCxeMHBix noMex, Koxopyio 

M03KHO CHHXaXB SejIBIM HiyMQM. 

IIo3TOMy MaKCHMH3aii;Ha KanecTBa npneMa 3KBHBajieHXHa MaKCHMH3au;HH 

ociixtl 

CneKTpajiBHyio roioTHOcxB 3KBHBajieHXHoro BH^eo nacxoxnoro 
npHHHMacMoro HH(J)opMaij;HOHHoro cHraajia Ha HHxepBaJie nepe^aHH QflHoro 

HH^OpMaO^IOHHOrO CHMBOJia MO)KHO npe,zi;cxaBHXB B BH^e 

*(f) = S(f)%G a (f)T m (f)\ 

rae: 

• X(f) - cneKTpajiBHan mioxHocxB npHHHMaeMoro HHcj)opMan;HOHHoro 
cnraajia, 

• S(f) — cneKxpaJiBHaa njioTHOCTB nepeflaBaeMoro HHcf)opMaii;HOHHoro 
CHraajia, 

• G n{f) ~ nepe^axoHHan (JjyHKipra n -oro KaHana pacnpocxpaHemra, 

• T„(f) ~ nepe^axoHHaa dpyuKUfiz n -oro KaHajia npeflHCKa^ceHHH 

nepe^aBaeMoro CHraajia, npuneM ^ j\ s {f) T n{f)\ df-E s - cyMMapHas 

nepe^aBaeiMaa sneprHz CHraajia nojiBsoBaxejra Ha HHxepBane oflHoro 
nepe^aBaeMoro CHMBOJia orpaHHneHa 3HaneHHeM E s . 
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MaKCHMH3au;Ha OCIIin b npHHHMaeMOM cHraajie o6ecneHHBaeT&a npn 

BfcmOJIHeHHH yCJIOBHS 

r.(/)«~GC(/). 

rjj$ * - onepai^ra KOMiuicKCHoro conp^^ceHHH, a T 0 - nocTosHHoe hhcjio, 

KOTOpOC BBlSHpaeTCK H3 yCJIOBHil HOpMHpOBKH Ha £ s . 

€>H3HHecKHH cmbicji xaKoro BBi6opa nepe^aTOHHBix (jryHKipm KaHaJIOB 
npe^ncKa^ceHHH nepe^aBaeMoro cHraajia saKjnonaeTC^ b cjre^yiomeM. 

<l>a30HacTOTHBie xapaKTepHCTHKH nepe^aTOHHBix ^yHKipra KaHajioB 
npe^HCKa^EceHHH oSecneHHBaioT KorepeHTHoe cjicmeHHe cneKipajiBHBix 
njioTHOCTeH HH(|)opMaii;HOHHoro CHraana, nepe^aHHoro nepe3 pa3JiHHHBie 
KaHanBi pasHecemra, Ha BXOAe npneMHHKa. AMnjiHTyflHO nacTOTHBie 
xapaKTepHCTHKH KaHajioB npeflHCKa^KeHHH o6ecneHHBaiOT H.3JiyHe.HHe SojiBinen 
nacTH 3HeprHH cnraajia Ha Tex nacToxax cneKTpa HH(|>opMau;HOHHoro CHraajia, 
rue K034><^Hu;HeHT nepe^a^H KaHajia pacnpocTpaHeHira SojiBine, h MeHBineii 
Hacra aHeprHH CHraajia - TaM, rfle K03<|>4>HE[HeHT nepe^aHH KaHajia MeHBine* 
3thm o6ecneHHBaeTCJi onTHMajiBHoe HcnojitsoBaHHe 3HepraH nepe^aBaeMoro 
cnraajia, 

B ycjioBHiix MHorojiyneBOCTH KorepeHTHoe cjio^ceHHe kohhh 
HH4>opMai^HOHHoro CHraajia, nepe,n;aHHBix nepe3 pa3JiHHHBie KaHajiBi 
pa3HeceHM, o6ecneHHBaeTCK tojibko b o^hom nyne. B ocTajiBHBix Jiynax kchihh 
HH4>opMan;HOHHoro cnraajia CKJia^BiBaioTCji He KorepeHrao. 

npn npneMe TaKoro CHraajia, ocxajiBHBiMH nynaMH o6bihho 
npeHe6peraioT. IIo3TOMy, Ha npneMHHKe oGbihho HcnojiB3yioT corJiacoBaHHBiH 

(|)HJIBTp (HJIH KOppeJMTOp) H He HCnOJIB3yK)T RAKE npHCMHHK, HTO 

3HaHHTenBHo ynpomaeT annapaTHyK) peajiH3an;Hio npneMHHKa. 

Ecjih npeHeSpeHB OHinSKaMH b oijeHKe KaHana CBH3H, OHin6KaMH h 
3a,a;ep^cKOH b KaHajie oSpaTHoit cb>i3h h omn6KaMH KBaHxoBamra, to 3(|)c}}eKT, 
^ocTHraeMBiH npn HcnoJiBsoBaHHH cnoco6a Korep chthoh pa3HeceHH0H 
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nepeflaHH, 3KBHBajieHTeH sfyfyeKTy, flocraraeMOMy npH HcnoJiB30BaHHH 
pasHeceHHoro npH&via c onTHMajiBHLiM no KpHTepHio MaKCHMH3au;HH OCHII1 
B3BeineHHBiM cyMMHpoBaHHeM npHHHMaeMBix cnraajiOB. 

3to no3BOJMCT cpaBHCHiM onncaHHBix cnoco6oB pa3HeceHHOH 

nepe,n;a*iH Hcnojn>30BaTB TeopeTH^ecKHe pe3yjiBTaTBi, nojiyneHHBie b cTaTte 
Jianxia Luo ? James R. Zeidler, and John G. Proakis, "Error Probability 
Performance for W-CDMA Systems With Multiple Transmit and Receive 
Antennas in Correlated Nakagami Fading Channels", IEEE Trans. Veh. Technol., 
vol. 51, pp. 1502 - 1516, Nov. 2002 rjul opToroHajiBHofi pa3HeceHHOH nepejjaHH 
h rjisi pa3HeceHHoro npHCMa c onraMaJiBHBiM B3BemeHHBiM cyMMHpoBaHHeM 
npHHHMaeMBix cnraajiOB. 

KpHBBie 3aBHCHMOCTH BepoOTHOCTH 6htoboh ohih6kh ot OCUITI b KaHaJie 
c PejieeBCKHM 4)e£imroM h a^^HTHBHOH TayccoBOH noMexoft (cyMMa iiryMa h 
BHyTpHCHTceMHBix noMex) ot OCIIin noKasaHBi Ha (Jrar. 1. 

KpHBaa AWGN cooTBeTCTByeT KaHajiy 6e3 ^e^HHra c ohhoh 
nepeflaiomeft h o^hoh npneMHOH aHTeHHOH. 3to npe^ejiBHO AOCTHacHMaii (npH 
yBejiHHeHHH KOJnraecTBa nepe^ajomnx aHTeHH) KpHBa# noMexoy ctohhhbo cth 
rjik opToroHajiBHOH pa3HeceHHOH nepe^aHH. 

KpHBBie CTD 2Tx, 4Tx h 8Tx cooTBeTCTByioT KorepeHTHofi pasHeceHHOH 
nepeaane b KaHajie c c^e^HHroM npn 2, 4 h 8 nepe^aromnx aHTemiax 

COOTBeTCTBeHHO. 

TaKHM o6pa30M, cnoco6 KorepeHTHOH pa3HeceHHOH nepeflann ^lbjmctck 
HanSojiee 34)(|)eKTHBHBiM H3 hsbccthbix b HacTO^mee BpeMJi cnoco6oB 
pa3HeceHHOH nepeffaHH. 

IIoMexoycTOHHHBOCTB cnoco6a KorepeHTHOH pa3HeceHHOH nepe#aHH 
pacreT c yBejiH^emieM KOJinnecTBa nepe^aiomnx aHTeHH. KpoMe toto, rsw ero 

3<J)<|) eKTHBHOH pa6oTBI Heo6xO,H;HMO, HT06BI 4 )e ^ HHrH B KOnHKX 

HH4)opMan;HOHHoro cnrHajia, nepe^asaeMoro c pa3HBix aHTeHH, 6bijih 
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He3aBHCHMBL 3xo flocxHraexca pa3HeceHHeM nepeflaiomnx aHTeHH Ha BejiiraHHy 
nopaflKa 10 ,ii;jihh bojihbi necymeft nacxoxBi hjih SojiBine. 

JJpyrmu 3 cj) 4* ckxhbhbim Mexo^oM yMeHBUieHM BHyxpHCHcxeMHBix noMex 
KBJiaexc^ cnoco6 nepe^aHH cnrHauia c HcnojiB30BaHneM a#anxHBHOH aHxeHHOH 
pernexKH (HanpiiMep, J. C. Liberti and T. S. Rappaport, Smart antennas for 
wireless communications: IS-95 and third generation CDMA applications, 
Prentice Hall, New Jersey, 1999). 

AflanxuBHaa aHxeHHaa peinexica npeflcxaBJiJiex co6ofi hcckojibko 
aHxeHHBix ajieMeHXOB, pacnojio^ceHHBix 6jih3ko #pyr ox #pyra. IlpH nepe^ane Ha 
Ka^BiH aHxeHHBra 3neMeHx noAaiox o^HHaicoBBie KonHH HH^opMaipioHHoro 
cnraajia, yMHo^ceHHBie Ha BecoBBie K03c|)<|)Hij;HeHXBi. BecoBBieK03<|><]3Hi];HeHXBi b 
oomeM cjiynae KOMnneKCHBie h pa3HBie rjix pa3HBix aHxeHHBix 3JieMeHXOB. 

Ha 4>Hr. 2 noicasaHa jiHHeHHan 3KBH f HHCxaHXHaa aHxemiaa pemexKa, 
pacnojio^ceHHaa baojib och x c HyjieBBiM 3JieMeHxoM b Hanajie Koop^HHax h 
paccxoHHHeM Meatfly 3jieMeHxaMH Ax. 

J\jim yAo6cxsa <J)opMHpOBaHHH ^narpaMMBi HanpaBJieHHocxH a#anxHBHOH 
aHxeHHOH pemexKH paccxo#HHe Me^yay #ByM5i coceflHHMH aHxeHHBiMH 
3jieMeHxaMH Ax BBiSnpaiox He npeBBiniaiomiiM Jimmy bojihbi Hecymeft nacxoxBi. 

Rsim npocxoxBi paccMOxpemra 6y,a,eM cnnxaxB, hxo aHxeHHa npneMmnca 
pacnono^ceHa npH6jiH3HxejiBHO Ha o^hoh BBicoxe c a#anxHBHOH aHxeHHOH 
pemexKOH, i. s 03xomy mo>kho orpaHHHHxcii aHannsoM #HaipaMMBi 
HanpaBJieHHocxH a^anxHBHOH aHxeHHOH pemexKH b raiocKocxH (x 7 y) , x.e. 

paccMaxpHBaxB 3aBHCHMocxB ^HarpaMMBi HanpaBJieHHotxH a^anxHBHOH 
aHxeHHOH pemexKH xojibko ox yrna (p . 

CHraaji s Tx (t) , H3JiynaeMBiH b HanpaBjieHHH <p, paBeH 

M-l 

• ft- 2k/ X , r&e X - ^JiHHa bojihbi Hecymen nacTOTti, 
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. f(<p)- AHarpaMMa HanpaBJieHHocxn aflanxnBnon anreHHon peinexKn b 

rOpH30HTaJIbHOH nJIOCKOCTH. 

flna ^opMHpoBaHH^ MaKCHMyMa flnarpaMMti HanpaBJieHHocxn 
a^anTHBHOH anxeHHOH peniexKH b HanpaBJiennn cp 0 nyamo hojkwkhtb BecoBBie 

K03^(|>HIj;HeHTBI W m paBHBIMH 

w m = exp ( jprnisx cos <p 0 ) . 
Tor^a flnarpaMMa HanpaBJieHHOcTH 6y#eT HMeTb bha 

M-l v\ 

f(<Po>9) = ^ex.v(-jp™&x{cos<p-cos<p 0 )) . 

m=0 

OGbihho npHMeimiox nanpaBJieHHBie anxeHHBie 3Jie M eHXBi. Torm, ecjin 
Bee anxeHHBie ajieMenxBi » oflnnaKOBBie h o^nnaKOBO nanpasjienHBie 
flHarpaMMBi HanpaBJieHHocxn /.(*), to nxoroBaa flnarpaMMa HanpaBJieHHocxn 

F{<Po><P) 6yflexpaBHa 

F{<p 0 ,<p) = f{<Po,<P)fA<P)- 
Ha <J>nr. 3 noKasaHBi flB e ffnarpaMMM HanpaBJieHHocxn aflanxnBHon 
anxeHHOH peniexKH hs 8 anxeHHBix 3J ieMeHXOB, pacnojio^eHHBix na paccxosnnn 
A/2 h HMeioiHHx flnarpaMMBi HanpaBJieHHocxn BHffa 



1. I*— 



0, djindpyawctp. 

MaKCHMyMBi flsyx noKasanmax na $nr. 3 snarpaMM HanpaBJieHHocxn 
cooxBexcxByiox yraaM W> = "j H ^o- - ^"- 

npn nepeaane c ncnojibsoBaHneM asanxnBHon aHxennon peniexKH 
3Heprmo HH^opMannoHHoro cnrnajia nsnynatox tojibko b yraoBQH o6jiacxn A<p 
BOKpyr BBi6p aHHoro HanpaBJieHna H3jryHeHHH % . 

noaxoMy, ffia flocxH^enna xaKoro *ce snaneHna nsnynaeMOH aneprnH b 
nanpaBJieHHH MaKCHMyMa A narpaMMBi HanpaBJieHHocxn, hto h npn nepeflane c 
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oflHoro aHTeHHoro 3JieMeHra c AHarpaMMOH HanpaBJieHHOCTH 
H eo6xoflHMO HSJiyHHTb MeHbine 3HepraH. 3to cymecxBeHHO yMemanaer 
BHyTpHCHCTeMHfcie noMexH. 

3(|)(J)eKTHBHOCTE» 6opb6bI C BHyTpHCHCTeMHBIMH HOMexaMH JIHHeHHO 
paCTCT C pOCTOM KOJIHHeCTBa aHTeHHBIX SJieMeHTOB aflanTHBHOH aHTeHHOH 

penieTKH. 

EcTecTBeHHtiM pasBHTHeM 34>(|>eKTHBHBix MeTOflOB nepeflaHH cnraajia 
HBJiaeTca o6teffHHeHHe flByx oimcaHHBix paHee chocoSob - cnoco6a 
pasHeceHHOH nepeaaHH h cnocoSa nepe^aHH cHraajia c HcnojibsoBamieM 
aflanxHBHOH aHTeHHOH peraeTKH. 

HsBecxeH cnoco6 no Siemens, Advanced closed loop Tx diversity concept 
(eigenbeamformer), 3GPP TSG RAN WG 1 document, TSGR1#14(00)0853, July 
4 - 7,, 2000, Oulu, Finland, o6beAHHjnonniH cnoco6 pa3HeceHHofi nepeAami c 
bbi6opom nepe^aiomeH aHTeHHBi hjih cnoco6 opToroHajibHOH pasHeceHHOH 
nepeAann co cnoco6oM nepe^aHH cnraajia c ncnojibsoBaHHeM aflanraBHOH 

aHTeHHOH pemeTKH. 

Hflea aaHHoro cnoco6a ocHOBaHa Ha tom $aKTe, hto oSbihho KaHaJi 
pacnpocTpaHeHHa ot SasoBofi cTaHHHH ao mo6hjibhoh CTaHHHH BKmonaeT 
HecKOJibKO npocTpaHCTBeHHO cocpe«OTOHeHHBix o6jiacTen oTpaacarejieH, 
oTpaacaacb ot kotopbix cHraaji nona^aeT Ha Mo6HJibHyK> CTaHHHio (4>hi\ 4). 

B AaHHOM C noco6e npeAJiaraeTca Ha 6asoBOH CTaHHHH HcnoJiBSOBarB 
aAanxHBHyio aHTeHHyio pemeTKy H3 M 3 JieMeHTOB . 

C Kaacfloro sjieMenra aAanTHBHOH aHTeHHOH pemeTKH nepe^aioT hhjiot 
CHraaji. Bee M nepe^aBaeMbix muioT cHraanoB opToroHaJiBHbi hjih 
KBaBFopToroHaJiBHBi Apyr flpyry. 

TaioKe, c KaacAoro sjieMenra aAanTHBHOH aHTeHHOH pemeTKH nepe^aioT 
kohhio HH^opManHOHHoro CHrHana, yMHoaceHHyio Ha cboh bccoboh 

K03(|><t>HHHeHT. 

Oht. 5 HJiJiiocTpHpyeT onepamra Aamioro cnoco6a. 



^aHHbm cnoco6 3aKJHOHaexca b cjieayiomeM. 

OopMHpyioT Ha 6a30BOH cxaHHHH M kohhh HH^opMauHOHHoro CHraajia 
s(t) ($Hr. 5). 

y M HO)Kaiox m -yio kohhio HH^opMantiOHHoro cnraajia, r*e m npHHHMaex 
sHaneHHa ox 1 flo M , Ha cooxBexcxByioiHHH BecoBoii K o3$(|>HHHeHX w m h 
cyMMHpyiox c cooxBexcxByiomHM nHJiox cnraajiOM p m (?) ■ 

nonyneHHyio cyMMy nepe^aiox c cooxsexcxByioiHero m-oro anxeHHoro 
3jieMeHTa. 

ripiniHMaioT Ha mo6hjibhoh cxaHHHH M hhjiox curaajioB h 
HH(|»opMai];HOHHbiH CHraaji. 

B o6me M cjrynae, hhjiox cHraanBi noflBepxera MHorojryneBOMy 
pacnpocxpaneHHio, x.e. na mo6hjibhoh cxaHHHH 6yAex necKOJiBKO paspeniHMBix 
BpeMeHHwx jryneH. OGosHaHHM hx KOJiiraecxBo N . 

no M hhjiox cHraajiaM jism Kaamoro speMeHHoro nyna oneHHBaiox M 
K 03<^HHHeHX0B HMiryjifcCHOH xapaKxepHCXHKH Kanajia pacnpocxpaHeHHH 
K^-'Kn^Pt n-1 N - HOMep BpeMeHHoro Jiyna. 

Kos^mmenx HMiryjiBCHOH xapaKxepHCXHKH h mn cooxBexcxsyex Kanajry 
pacnpocxpaHeHHS ox m-oro anxeHHoro sneMenxa a*anxHBHOH anxeHHOH 
peniexKH 6a30BOH cxaHHHH *o anxenHBi mo6hjibhoh cxaHHHH h n-oMy 

BpeMeHHOMy Jiyny. 

£jia Kaamoro BpeMemioro Jiyna <J>opMH P yiox Maxpnuy npocxpaHcxBeHHOH 

KOppeJIHHHH 

R n =kh n H , 

r^e: 

• x" - onepanna 3pMHXOBa conpiDKeHHa Beicxopa x . 
OopMHpyiox MaxpHiry npocxpancxBeHHOH KoppejHiHHH scex BpeMeHHBix 
jiynefi cneflyBDiHHM o6pa30M 
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N 

A. X ^ 

OopMHpoBaHHe MaxpHu; # n h i? ocymecTBJiftiOT nepHOfliraecKH. 
06o3HaHHM MaTpnijBi R n h £ , c(|)opMHpoBaHHBie Ha ?-om mare, rfle / = 1,2 ? ..., 
nepe3 R n (i) h ^(i) cooTBexcTBeHHO. 

OopMHpyioT ycpe^HeHHyio Maxpimy npocTpaHCTBCHHOH KoppejinimH 
cjie r ayK)mHM o6pa30M 

(^i))^p{R(i^l))^(l^p)R(i), i>l. 
3nzch |p|<l - Koa^^HitHeHT ycpe^HeHHH. 

OcymecTBJiHiOT pa3jio:>KeHHe ycpe^HeHHOH MaxpHijBi npocxpaHCXBCHHOH 
KOppeJMIJHH Ha COScTBCHHBie 3HaHeHHK h co6cTBeHHBie BeKTopa 

{^(0)^(0=^(00(0, 

• Maxpima (r (0) HMeex pasMepHOCTB [M xM] . 

© MaTpHu;a V m (i) — MaTpHija pa3MepHocxH [MxM] coScTBenHBix 

BCKTOpOB MaxpHLtBI (R(i)} , TRQ V m (i) - Co6cTBeHHBIH BeKTOp MaXpHI^BI 
{if(0)> COOTBeTCTByK)Hi;HH m -OMy Co6cTBCHHOMy 3HaHCHHK> MaXpHIJBI 

(*(0). 

• MaxpHi^a 0(0 = diag (f ) , 0 2 (i) . . , # M (0] - Maxpmja pa3MepHocxn 
[MxM] co6cxBeHHBix 3HaneHHH MaTpnijgbi (jR(i)} 9 trg 0 m (i) - m-oe 
co6cxBeHHoe SHaqemie MaTpHijBi Co6cTBeHHBie 3HaneHHH 0 m (i) 
pacnono^ceHBi b Maxpnije 0(0 no riraBHOH AHaroHaJiH, a ocTanBHBie 

3JICM6HTBI MaXpimBI 0(/) paBHBI HyjIK). 
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Co6cTBeHHbie 3HaHemra h co6cTBeHHtie BeKTopa ycpeflHeHHOH MaTpHHBi 

IipOCTpaHCTBeHHOH KOppeJKIHHH 06jia#aK)T CJie#yiOinHMH CBOHCTBaMH. 

Co6cTBeHHbie BeKTopa ycpe^HeHHOH MarpHHti npocTpaHCTBeHHOH 
KOppejisnniH onpe^eJiflioT 3<|>(|>eKTHBHBie HanpaBJiemra nepeaaHH ot 6a30BOH 
CTaHUHH flo mo6hjibhoh CTaHUHH. T. e. npH nepeflane b sthx HanpaBJieHHax 
H3JiyHaeMaa 3HeprHfl 6y,n;eT .npcTHraTB mo6hjibhoh CTaHiniH. 

Co6cTBeHHbie 3HaHeHira ycpe^HeHHOH Marpmpi irpocTpaHCTBeHHOH 
KoppejnnniH onpeflejiaioT cpe^Hee 3HaneHHe SHeprnn, KOTOpoe npnxoflHT Ha 
Mo6njiBHyK> cTaHnino npn H3JiyHeHHH b HanpaBJieHHH cooTBeTCTByiomero 
co6cTBeHHoro BeKTopa. 

MarpHuy co6cTBeHHbix BeKTOpoB V{i) nepeflaroT c 6a30Boft CTaHiniH Ha 
Mo6njiBHyK> CTaHHHio. 3to mcmkho ocymecTBJMTB KaK Ha Ka^KflOM mare, xaK h 
peace, TaK KaK 3<|>4>eKTHBHBie HanpaBJiemra nepeflann MemiioTca MeAJiemio, no 
cpaBHeHHio, HanpHMep, c ^acroTOH <|>e,a,HHra. 

flanee b ^aHHOM cnoco6e npe^JiaraeTCfl .zrea BapHanra. 

CoraacHO nepBOMy BapHanxy Ha Ka^K^OM mare Ha mo6hjibhoh cTaHHHH 
ffonoJiHHTejiBHO oueHHBaioT M MomHocTeii cfraanoB, KOTOpBie 6bi 
npHHHMajiHCB Ha mo6hjibhoh CTaHHHH npn nepe^ane b HanpaBneHHH 
cooTBeTCTByioH^HX M coScTBeHHBix BeKTOpoB V m (/) , no 4>opMyjie 

3flect HHfleKC m yKa3BmaeT Ha oaho H3 onpeAeJiemi&ix paHee 
3<|)4)eKTHBHbix HanpaBJieHHH nepe^aHH. 

BBi6HpaioT HOMep m max (i) 3<|>(|>eKTHBHoro HanpaBJiemia nepe^aHH, 
cooTBeTCTByK>ni;HX MaKCHMajiBHOH npHHHMaeMOH MomHOCTH h coo6inaioT ero 
Ha 6a30Byio CTaHHHio. 

Ha 6a30BOH CTaHHHH nepe^any ocyni;ecTBJWK)T b HanpaBJieHHH w max (0- 

oro 3(|)(|>eKTHBHoro HanpaBneHHH nepeflann, t. e. 

[ Wl (i) , w 2 (i) . w M (i)J = v; w(i) (0 . 
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CoraacHo BTopoMy BapnaHTy BBiSnpaiOT flBa hjih 6ojiee 3cJ><|>eKTHBHBix 

HanpaBJieHHH nepe^HHH, COOTBCTCTByiomHC MaKCHMaJIBHBIM npHHHMaeMBIM 
MOIUHOCT^M. 

OcymecTBJi^iOT nepe^any no 3THM HanpaBJieHHSM, nepe#aBa# Ka^yjBiH 

HH(|)OpMaii;HOHHBIH CHMBOJI no KaXqjOMY H3 BBl6paHHBIX 3 (|) <J)eKTH BHBIX 

HanpaBJieHHH nepeflann. IIpH stom opraHHsyioT nepe^any TaKHM o6pa30M, hto 
nocjieflOBaTejTBHocTH: chmbojiob, nepe#aBaeMBie no pa3HBiM BBi6panHBiM 
34>4>^KTHBHBiMvHanpaBJieHHHM nepe^aHH opTOroHajiBHBi #pyr Apyry, t. s. He 
cos^aioT ppyr flpyry noMex. 

TaKHM o6pa30M, coraacHo BTopoMy Bapnamy o6BeAHiraioT croco6 
nepe^aHH cnn-iana c f racnojiB30BaHHeM a^anTHBHOH anreHHOH penieTKH h ci oco6 
opToronajiBHoH paspieceHHOH nepe^a^M. 

Ochobkbim HeaocTaTKOM omicaHHoro cnoco6a nepeAann cnrnajia 
KBjMeTca t<v HTO GiOH He Hcnojib3yeT yKasaHHBix BBiine npeiiMy l. e ctb 
KorepenTHOH pa3HeceHHOH nepe#aHH, 

Jlpyrm* ; He^ocxaTKOM ^aHHoro cnoco6a RBswercz to, hto oh iicnoji:.3yeT 
ORKy, a He bcckojibko np ocTpaHCTBeHHo pasHeceHHBix a^anTHBHBix aHTeiiHBix 
peineTOK, hto cymecTBeHHO yMeHbniaeT CTeneHB pa3Hecemi>i. 

HsBecieH cnocb6 no Fujitsu, Enhance the Beamfoming Feature of the 
Multiple Antenna Tx Diversity, 3GPP TSG RAN WG 1 document, 
TSGR1#15(C0)-106S>> August 22 - 25, 2000, Berlin, Germany, oGBeAHmnoiimH 
cnocoS KorepeHTHOHipa3HeceHHOH nepe^ann co cnocoGoM nepe^aHH cnraajia c 
HcnoJiBsosaH^ieM a,n;anTHBHbH aHTemioH pemeTKH, KoxopBiH HBJiaeTca Hanfiojiee 
6jih3Khm k 3 aaBJineMOMy TexHHHecKOMy peinerano. 

PaCCMOTpHM CHCTCMy COTOBOH CBA3H, BKJUOHaiOniyiO, KaK MHHHMyM, o^Hy 

SasoByio CTaHipno h, KaK MHHHMyM, o^Hy Mo6HJiBHyio cTaHi^Hio. 

Ba30BaH CTaHi^ra nepe^aex Ha Mo6njiBHyio craHijHio HH(|>opMan;HOHHBiH 
cnraaji h nHJiOT CHinajiBi, HcnojiBsyeMBie Ha mo6hjibhoh CTaHijHH ajiji od^chkh 
KaHana pacnpocTpaHeHPDi ot 6a30BOH craHijHH ao moShjibhoh CTaHECHH. TaiOKe, 
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6a30BaK CTamifi% Mo^cex nepe^asaxB flpyrne cHraaJiBi, HanpHMep 
HH<j}opMau;HOHHBie cnraajibi #jw .apyrax mo6hjibhbix cxaHijHH, hjih cjiy^ce6Hi>ie 
cixraajTBi. 

Mo6njiBHaa cxaHipui nepe^aex Ha 6a30Byio cxaHijHK) cHraaji oSpaxHOH 
cr;S3h, ncnojiB3yeMBiH Ha 6a30BOH CTaHu;HH nepe^aHH HH<|>opMaij;HOHHoro 
CHraajia riix stoh mo6hjibhoh cxaHijHH. TaK^ce, Mo6iMBHaa cxamjira MOKex 
nepe^aBaxB flpyrae CHraajiBi, HanpHMep HH^opMaijHOHHBiH cnraaji ox 

MOSliJIBHOH CXaHIJHH #0 6a30BOH cxaHijHH. 

BaaoBaa cxaHipra coflepECHT M , rae M >1, a^anxHBHBix aHxeHHBix 
peinexoK, Ka^Kfla* H3 KoxopBix co,zi;ep3KHT K , r,n;e K > 1 aHxeHHBix ajieMeHXOB. 

IIpH 3xom, 3JieMeHXBi o^hoh aflanxHBHOH aHTeHHOH. pemexKH 
pacnono^eHBi 6jih3ko flpyr ot flpyra (mchbhic ajihhbi bojihbi HecymeH nacxoxBi 
HH4)opMao;HOHHoro CHraajia), a a,a;anxHBHBie aHxcHHBie peinexKH rpa3HeceHBi 
,n;ajieKO r npyr ox #pyra (6ojiBine 10 ^jihh bojihbi Hecymefi nacxoxBi 
HH<^opMan;HOHHoro cnraajia). 

Ka^Bifi aHXGHHBiH 3jieMeHx o6pa3yex Kanaji fiepe^aHH, Bcero xaKHx 
KaHajioB nepe^ann M • K . ^ 

Tor^a Kaayjaa aflanxHBHaa aHxeHHaK peiiiexica co^ep^cHX. rpynny KaHajioB 
nepe^anii. 

BasoBaH cxaHipra nepe^aex c Ka^Ktforo arteMeHxa Ka^oii a^anxMBHOH 
aHTeHHOH peuiexKH nnnox cnraaji. Bee nnjiox cnraajiBi ofrroroHajiBHBi hjih 
KBa3HopxoroHajiBHBi flpyr apyry. ? 

IlOfl OpXOrOHaJIBHOCTBK) HJIH KBa3HOpTOrOHaJIBHOCXBIG • ■ nHJIOT cnraajioB 

noHHMaiox cHxyau;Hio, Kor,o;a MaKCHMaJiBHoe 3HaneHHe 4>yHKu;HH KOppejnujHH 
Me^c,n;y flByMa nnjiox ciiraajiaMH MHoro MeHBine MaKCHMajiBHoro 3HaneHHa 
4>yHKii;HH aBXOKoppeji5mHH KaaK^oro nnnox enrHajia. 

06o3HaHHM P m k - nHJiox CHraaji, nepe^aBaeMBiH c k -oro 3JieMeHxa m -oh 

a/i;anTHBHOH aHxeHHofi pemexKH, r,a;e m = 1,M , k . 
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Ha mo6hjibhoh cTaHu;HH no npMHHMaeMBiM iihjiox cHraajiaM oi^emiBaiox 
HMnyjibCHyio xapaKxepncxHicy Kanajios pacnpocxpaHeHHH ot Ka2K#oro 
aHTeHHoro 3JieMeHxa Ka>K#oH a^anxMBHOH aHxeHHOH peinexKH aHxeHHBi 

M06HJIBHOH CXaHIJHH. 

OSo3HaHHM H mk - oijeHica HMnyjiBCHOH xapaKTepHcxHKH KaHana 
pacnpocTpaHeniM ot k -oro 3JieMeHxa m -oh a#anxHBHOH aHTCHHofi peinexKH flo 

HHT6HHBI MO6HJIBHOH CXaHIJHH. 

OopMHpyiOT M BeCOBBIX K03^^BJSJieWT0B WDA i ,WDA 2 ,...,WDA M xaKHM 

o6pa30M, hto6bi MaKCHMH3HpoBaxB Btipa^ceHHe 

r,n;e x* - onepaijira KOMnneKCHoro conpJDKeHHtf bcjihhhhbi x . 

MaKCHMH3aniM yKa3aHHoro BBinie BBip a)KCHHa o6ecnennBaex npii 
nepe^ane koiihh HHC^opMaijHOHHoro CHraajia c m -on a^anxHBHOH hhxghhoh 
peinexKH c bccobbim K03c|}<|>Hij;HeHT0M WDA, n KorepeHTHoe cjioaEceHHe Bcex koiihh 
HH<|)opMaii;HOHHoro cHrHana Ha npneMHOH aHxeHHe mo6hjibhoh cxaHijHH b 
cjiynae njiocKoro 4?^HHra b curaajie, nepe^aBaeMOM c Ka^on a#anxHBHOH 
aHxeHHOH pemexKH. 

Uor nnocKHM ^e^HHroM noHHMaiox 4>eAHHr, npH kotopom Ha npneMHOH 
aHxeHHe ecT& xojibko o^hh pa3peniHMBiH BpeMCHHOH jiyn npHHHMaeMoro 
curaajia. 

Rsiz kedkaok a^anTHBHOH aHXCHHpii peinexKH 4>opMHpyiox K BecoBBix 
Koat^HijHeHXOB WB^ ,WBA m2 ,...,WBA mK , xaKHM o6pa30M, hxo6bi 

MaKCHMH3HpOBaXB BBipa^ECCHHC 



[#1,1 #2,1. "' #AUj 



WD A, 



(Jsr«jc)\ 



m,2 
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WBA,,,, 



T e ffi* Ka»o» wairmBHoa aHxeHHott pemexKH .popMHpyrox BeKxop 

BeCOBblX KOa^HH^HTOB WB A m ,,WB^,...,WBA., K , COOXBexCXBytOIHHH 

3(J) ,p el crHBHOMy HanpaBnenmo nepe«a™, o6ecne™BaK>H,eMy MaKCHMajiBHyio 
npHHHMasMyK) MonmooTt Ha moShjibhoh cxbhhhh. 

Cnesyex oxMexnxB, «rro MaKCHMHsaBHX TO > H» MO=Kex 6btxb 
ocymecxBJieHa, nanpHMep, kbk yKasano > cxaxBe Parag A. Dighe, Ranjan K. 
Mallik and Sudhanshu S. Jamuar, «Analysis of Transmit - Receive Divers.ty m 
Rayleigb Fading,, IEEE Trans. Co—., vol. 51, pp. 694 - 703, Apr. 2003. 

BeKTop [TOA« W^l' MO*ex Sbttb HaifaeH Karc coGcxBeHHHH 

BeK ro P MaxpHUB, [H.,„««,...,«„.J"K.,«.. *«]■ CO ° TBeTCT 

MBKCHMajrBHOMy coocxBeHHOMy 3Ha*ieHHK> 3Xofl MaxpHirti, r fl e 3- - onepau™ 
3pMHTOBa conpsracemisi BeKTOpa x - • 

BeK-rop [H^j.WBA., WBA..J Mo^ex 6h xb HaftaeH KaK co6cxBeHHB.it 

eeKxop Maxpn^r H m .^ ^H^.J^, cooxBexcxByKHHHft 

MaKCHMajiBHOMy codcxseHHOMy sHa^emno 3 xo» MaxpapJ. 

TaK kbk Ba« HH oxHOCHxenBHBie sHaneHHa BecoBLix K o3<p$HnHeHXOB, xo 
06BSM HH*op M aHHH, nepeflaBaeMoiS . cHrnane oopaxHofi cb*sh mo^kho 

COKpaTHTb. • • r 

Hs BeKTopa BecoBBix ko3<J> (J>he(H6htob pasBeoeHW [WDA.WD4,-^A :] 
pasMepnocTH [ixM] *opMH PyI OT BeKxop BecoBHX Koa^xmneHTOB pasHeceHH* 
WDA, WDA, WDAj. pa3M6pHOCTH [lx(M-l)]. OaKTiraecKH, sto osHa^aex, 
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j. j. T ™ WDA \ n^pn enwHHne, h ero He Ha«o 

HTO nepBbffl BeCOBOfi K03^$PmHeHT paBeH eAHHHMC 

nepeffaBaxB. 

0603HaHHM 

WD > s1 ' WDz = wdV W M ~WDA . 
H3 Ka^oro BeKxopa BecoBBix Koa^^eHTOB nanpaBneHHH nepesaHH 
[WB^WB^.^WB^J pasMepHOCTH [Ixfl ^opMHpyxox BeKTOp BeCOBBXX 

K03(]?(pHHHeHTOB HanpaBJieHHH nepe^aHH 

paSMepHOCTH [ix(r-l)]. OaKTHHeCKH, 3TO C3Ha.a,T, HXO BeCOBBXe 

Koa^neHTBi ^ paBHBi eAHHH«e, > hx He Ha*o nepeAaBaxB. 
ByaeM, KaK h paHtnie, o6o3HaqaTb ' 

wb.,,-1, •••• ^-wsw; 

nepesaiox c uofanuntt ctbhhhh Ha 6a30 B yio ™H«mo 

C<J>OpMHpOBaHHBIH BCKTOp BeCOBMX «44»«» pa3HeeeHH* ' * 

c(1 ,opMHpoBaHH tI x BeKTopoB aecoBMK KosfccpHHHeHTOB HanpaBrtemiH nepe fla ™. 

06HHHO -mexoxa HSMeHeHH* a^eKXHBHHX HanpaMeHHtt nepe fl ai H 
Me HM ne, W .acxoxa *e«H H ra, no3xo»y aeKxopa aecoBHX kc^hh.™ 
HanpaB™ nepe«a™ «o nepeaasaxB c Mo6HJiBHOfi cxan^H Ha 6a30ByK> 
naBP o peace, *eM Beicxop BecoBBix KO^m^eHXOB pasHecemia. 

Ha 6a30B0ti cxbhuhh ^opMHpyiox M-K KonHft HH*op M aHHOHHOro 

cHraana. 

0603HaHHM hx 5 m<fc . 

Konmo H H$o P MaHHOHHoro cnraana S„„ fc nepeAaiox c fc-oro aHxeHHoro 
3J ieMeHxa m -oh aflanxKBHOH anxeHHOH pemexKH. 
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Ilepefl nepe^aneH Konmo HH(^opMau,HOHHoro cHraajia S m k yMHO>Kaiox Ha 
cooTBeTCTByiomHH bccoboh K03(|><i>Hii;HeHX pa3Hecemra WD m H Ha 
cooTBeTCTByiomHH bccoboh K03cj)cj)HijHeHx Hanp aB jichhh nepeflann WB m k . 

HjiJirocTpaipia yMHO>fceHH# Konnfi HH^opMaqnoHHoro CHraajia S mtk Ha 

secoBBie K034>4>Hi^HeHTBi h ,n;o6aBJieHHtf nHJioT CHraajioB npHBe#eHa Ha 4>Hr. 6. 

Ha 4 )Hr - 6 ajis npocroTBi He npHBe#eHBi aHanoroBBie nacxn, 
npeo6pa3yiomHe ipi^poBOH CHraaji b aHajioroBBin cnraaji. 

Hs HH(J)OpMaitHOHHoro CHraajia S (c^nr. 6) 4>opMHpyfox M K iconim S m k . 

Konira HH(J>opMai3;HOHHoro CHraana nocTynaeT Ha yMHO>KHxejiB ? rge 
yMHo^KaexcH Ha bccoboh K03<J><J>HijHeHX pa3HeceHH^ WD m , nocne nero nocTynaex 
Ha ^pyrofi yMHo>KixrejiB, rue yMHo^caexcH Ha bccoboh K03cj)<|)Hii;HeHX 
HanpaBJieHHH nepe^aHH WB m k , nocjie nero nocxynaex Ha cyMMaxop, r^e k Heft 

flo6aBJB?exc^ nHJiox CHraaji P mJt9 nocjie Hero nepe^aexcH c fc-oro aHxeHHoro 

3JieMeHxa m -oh a^anxMBHOH anxeHHOH peinexKH. 

TaKHM o6pa30M, coraacHO onncaHHio ynoMjmyxoro H3BecxHoro cnoco6a 
nepe^aHH cnraajia, mo^cho bbiacjihxb cjie^iyiOHjHe ochobhbic npHSHaKH ero 
peajiH3an;HH: 

OopMHpyiox Ha SasoBoft cxaeipiH M pasHeceHHBix rpynn KaHaJioB 
nepe^anii no K KananoB nepe^aHH b Ka^cflofi, r^e M > i , K>1; 

Etepeflarox c 6a30BOH cxamjHH Ha Mo6HJiBHyio cxampno c Kaasfloro H3 
M • K KaHaJioB nepe^ann pasHeceHHBix rpynn nHJiox cnraaji; 

On;eHHBafox Ha mo6hjibhoh cxamjHH c HcnojiB30BaHHeM nepe^aHHBix 
nHJiox CHraanoB HMnyjiBCHBie xapaicxepHCXHKH M >K KaHaJioB nepe^ann 
pasneceHHBix rpynn; 

OopMHpyiox Ha moShjibhoh cxaHqHH M-l bccobbix K034>4>Hn;HeHxoB 
pasHeceHHj?, HcnojiB3yn oqeHeHHBie HMnyjiBCHBie xapaKxepncxHKH KaHanoB 
nepe^aHH; 
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OopMHpyiOT Ha mo6hjibhoh CTaHimn rjw KaacflOH H3 M pa3HeceHHBix 
rpynn KaHajioB nepefla^H K-l bccobbix K03cj)c|)HijHeHTOB HanpaBJieHira 
nepefla^iH, HenojiBsy* ou;eHeHHBie HMiiyjiBCHBie xapaKTepucTHKH KaHanoB 
nepe^aHH; 

ITepeflaioT c mo6hjibhoh CTamjHH Ha 6asoByio CTaHijnio cnraaji oSpaxHon 
cb5I3H, coffep^eamHH M-l bccobbix KC34>(i)Hij;HeHTOB paBHeceHBm h M>(K-1) 

bccobbix K034>4)Hii;HeHTOB HanpaBJieHHH nepeAaHH; 

<I>OpMHpyiOT Ha 6a30BOH CTaHIIHH M K KOnHH HHC^OpMaiJHOHHOrO 

cKraajia; 

rtepeflaioT Ka3K#yio KonHio HHcjjopMaijHOHHoro cnraajia no CBoeMy Kanany 
nepe^a^n CBoen pa3HeceHHofi rpynnti KaHanoB nepeAann; 

riepefl nepe^aneH yMHo>Kaiox Ka>K,nyio Koraiio Hm|>opMaii;HOHHoro 
cnraajia Ha cooTBCTCTByiomHH secoBofi K03^(J)Hij;HeHT pasHecemra h Ha 
cooTBeTCTByiomHH bccoboh K03(J)<|>Hii;HeHT HanpaBJieHiw nepe^aHH. 

npH 3TOM (J)OpMHpyK)T M-l BCCOBBIX K03 (J) (J) HI^HCHTOB paSHeceHHK 

WD 29 WD 39 ...,WD M B#Ba3Tana. 

Ha nepBOM 3xane 4>opMHpyioT M bccobbix K03(J)(^HipieHTOB 
WDA i9 WDA 29 ...,WDA Ai TaKHM o6pa30M, htoSbi MaKCHMH3HpoBaTB BBipa^ceHHe 

PD = \(ym\)* {WDA$ ... (WDA M )*~\- 

r#e: 

• H m l — ouemca HMnyjiBCHOH xapaicxepHCXHKH nepBoro KaHajia nepeflann 

m -oh pasHeceHHOH rpynnBi KaHajioB nepe^aHH, r#e m = 1,M , 

• x - onepaipra KOMraieKCHoro conp^^KCHH^ bcjihhhhbi x. 

Ha BTOpOM 3Tane ^OpMHpyiOT M-l BCCOBBIX K03(|)4>HIj;HeHXOB 

pasHeceHHH WD 2 , WD 3 WD M no 4>opMyne 



'[#1.1 #2,1 #Au]' 



WD A, 
WDAj 

WDA M j 
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to. -294s 

m WDA l 



r^e m = 2,M ; 



IlpH 3TOM (J)OpMHpyK)T K-l BeCOBBIX K03(|)(|)HItHeHTOB HanpaBJieHIM 

nepe^aHH WB m 2 , WB m>3 ? . . . , WB mK ajih m-oir pa3HecenHOH rpynnti KaHanoB 



nepe^aHH, r,n;e m = l,M , b ,n;Ba a-rana. 

Ha nepBOM 3Tane 4>opMHpyioT K BecoBBix K03(|)(|)Hii;HeHTOB 
WBA ml9 WBA m2 ,... 9 WBA mK fljra n, -oh pasHeceHHOH rpynnti KaHajioB nepeflann, 
TaKHM o6pa30M ? hto6bi MaKCHis ai3HpoBaTB BBipa^ceHHe 

'(*-)" 



PB = [{WBA,J (WBAjf - [VBAnJ] 



l H m,l H m,2 Km*]' 



WB^ 
WBA K 



r#e: 

• H m ,k ~ OHemca HMny. r f.cHofi xapaicrepHCTHKH £-oro KaHajia nepczjara 
m -oh pa3HeceHHOH rpynnti KaHanoB nepeflaHH, r,a;e m = 1, M , k ' = 1, K , 

• x* - onepau;na KOMnjieiccHoro conpaaceHHa bcjiothhm x.' 

Ha BTOpOM 3Taiie <|>OpMHpyiOT K-l BeCOBBIX K03<^(J)HU,HeHTOB 

HanpaBJieHHa nepe^a^H WB m2 ,V</B m:3 ,...,WB miK no <|>opMyjie 

WB 



YcTpoiiCTBo, peajiH3yiomee cnoco6-npoTOTnn, H3o6pa^ceHO Ha <|>Hr. 7. 

YcTpoHCTBO nepe^anH CHraajia b cootbctctbhh c (fanr. 7 coflep^KHT 
yMHWKHTCJiH 1-1 - 1~M , 6jiokh h anp aBJieHHOH nepe^aHH 2-1 - 2-M , 6jiokh 
cyMMHpoBaHHH 3-1-1 - 3 - M - if , aHajioroBBie nepe,n;aTHHKH 4-1-1 — 
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4-M-iT , aHTCHHBie sjieMeHTBi 5-1-1 - 5~M~K\ npH 3tom nepBBie bxo^bi 
yMHO^cHTejien 1-1 — 1-M ^jmotcs Bxo#aMH HH(^opMaE[HOHHoro cHraajia, 

BTOpBie HX HBJMIOTCS BXO^aMH COOTBeTCTByiOmHX BeCOBBIX KOSC^HIJHeHTOB 

pa3Hecemra, bbixo^bi yMHo^cHTejien 1-1 - 1-M coe^HHeHBi c nepBBiMH 
BxoflaMH Sjiokob HanpaBJieHHOH nepe^a^H 2-1 - 2-M, K btopbix bxo^ob 
6jiokob HanpaBJieHHOH nepe^aHH 2-1 — 2-M ^bjmiotck BxoflaMH 
cooTBexcTByiomHX hm BecoBBix K03^<|)Hii;HeHTOB HanpaBJieHira nepe,a;aHH, K 
bbixo,z];ob Ka^cfloro OJiOKa nanpaBJieHHOH nepe^ana 2-1 - 2-M coe^HHeHBi co 

BTOpBIMH BXO^aMH COOTBCTCTByTOII^HX HM 6jIOKOB CyMMHpOBaHHJI 3-1-1, 
3-1-K — 3 - M - 1 , 3-M-K, nepBBie BXOflBI KOTOpBIX £BJUHOTC£ BXOflaMH 

COOTBeTCTByiOIUHX nHJIOT CHrHaJIOB, BBIXO^BI 6JIOKOB CyMMHpOBaHM 3-1-1 - 

3 ~ M -K coe^HHeHBi co BXO^aMH c o otb ct CTByio hjhx hm aHajioroBBix 
nepeflaTHHKOB 4-1-1 - 4-M-jKT, bbixo#bi KOTOpBix coe^HHeHBi co Bxo^aMH 

COOTBeTCTByiOmHX HM aHTCHHBIX 3JICMCHTOB 5-1-1 - 5-M-K, BBIXOtfBI 

KoropBix £bjdik>tc5I BBixo^aMH ycTpoMcTBa nepe,a;aHH cnraajia. 

Bjiok HanpaBJieHHOH nepe^aHH 2-m, r^e m npHHHMaeT 3HaneHH5i ot 1 flo 
M , H3o6pa»ceH Ha 4>ki\ 8 . 

Bjiok HanpaBJieHHOH nepe,n;aHH 2-m b cooTBexcTBHH c 4>hi\ 8 co^ep^Kii^ 
y^rao^KHTejiH 6-m-l - 6~-m~K; npH 3TOM nepBBie bxo^bi yMHO^CHTejiefi 

6 - m - 1 — 6 - m - K hbjikiotoi Bxo^aMH HH<|>opMaij;HOHHoro cnraajia, BTOpBie hx 

BXOflBI #BJMIOTC5I BXOflaMH COOTBeTCTByiOmHX BCCOBBIX K03(£4>HI];HeHT06 

HanpaBJieHHS nepe^aHH, a hx bbixo^bi - BBixo^aMH 6jiOKa HanpaBJieHHOH 
nepe^aHH 2-m . 

CnocoS h ycTpOHCTBo — npoToran peaJiH3yioT cjie;iyioiri;HM oSpasoM (4>Hr. 

7 h 8), 

OopMHpyioT Ha 6a30BOH CTaHi^HH M pasHeceHHBix rpynn KaHaJioB 
nepe^aHH no K KaHanoB nepe^aHH b Ka^flOH, r,n;e M >1, K>1. 

Ka^cflBiH H3 M-K icananoB nepe^anH o6pa30Ban cooTBeTCTByiomHM 
aHajioroBBiM nepeflaTHHKOM 4 - m - k h cooTBeTCTByionjHM anreHHBiM 
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sjieMCHTOM 5 - m ~ k , r^e m npHHHMaeT 3HaneHiM ox 1 #o M , a k npHHHMaex 
3Ha^eHH5I ot 1 ro K . 

Ka>K#aji H3 M pa3HeceHHBix rpynn KaHajioB nepe^aHH o6pa30BaHa 
cooTBeTCTByiomHM 6jiokom HanpaBneHHOH nepe^ann 2 - m , cooTBCTCTByiomHMH 
aHanoroBbiMH nepeAaxHHKaMH 4-m-l - 4-m-iT h cooxBexcxByronjHMH 
aiiTeHHBiMH 3 JieMeHTaMH 5-m~l - 5-m-K. 

IlepeflaiOT c 6asoBOH ctehiuhh Ha MoSnjiBHyio cT&Hipno c Ka^floro H3 
M • if KaHanoB nepe^a^H pasHeceHHBix rpynn nnjioT CHraaji. 

Ka^cflBiH H3 M K nnjioT cnraajioB nocxynaex Ha nepBBiii bxoa 
cooTBeTCTByiomero 6jioKa cyMMnpOBamra 3 - m - /c , c BBixofla Koxoporo 
nocTynaeT Ha bxoa cooxBexcxBvxon^ro aHajioroBoro nepeflax^HKa 4-m-k , c 
Bbixofla Koxoporo nocxynaex Ha bxoa cooxsexcxByiomero aHxeHHoro 3JieMeHxa 
• 5 - m - k \ BBixofl Koxoporo SBJMexc^ bmxo^om ycxpoftexBa nepe^ann cnraajia. 

Ou,eHHBaiox Ha mo6hjibhoh crampm c Hcn©jiB30BaHHeM nepe,zi;aHHBix 
hhjiox eHraajioB HMnyjiBCH&ie xapaKxepHCXHKH M K KananoB nepe#a*ni 
pa3HeceHHBix rpynn. 

<!>OpMHpyK>X Ha M06HJIBHOH CXaHIJHH M -\ BeCOBBIX K03(|)(J)HLtHeHX0B 

pa3HeceHHH, HcnojiB3y3i ou;eHeHHBie HMnyjiBCHBie xapaKxepHCXHKH KaHajioB 
Kepe#aHH, 

OopMHpyiox Ha moGhjibiioh c?aHn;HH rjisl -Ka^oH H3 M pa3HeceHHBix 
rpynn KaHajioB nepe^ann R-\ bccobbix K03<|)^Hn;HeHX0B HanpaBJienira 
nepeflann, ncnojiBsyji ou;eHeHHBie HMnyjiBCHBie xapaKxepHCXHKH KaHajioB 
nepe,naHH. 

Ilepeflaiox c mo6hjibhoh cxanijHH Ha 6a30Byio cxamjmo cnraaji o6paxHoii 
CB5I3H, coflep^camHH M~l secoBBix K034>(|)HH;HeHX0B pa3HeceHHH ii M - (K - 1) 

BecoBBix K034>4>Hii;HeHXOB HanpaBJieHHfi nepeflann. 

OopMHpyiox Ha 6a30BOH cxamjHH M >K KonHH HH<|>opMaii;HOHHoro 
CHraana. 
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CHanajia (J)opMHpyK)T M koiihh HH(^opMau;HOHHoro CHraajia, KoxopBie 
nocTynaioT Ha nepBBie bxo#bi yMHO^CHTejien 1-1 - 1-M , c bbixo#ob KoxopBix 
nocTynaioT Ha nepBBie bxo#i>i 6jiokob HanpaBJieHHOH nepeflara 2-1 - 2-M . 

B Ka^K^oM H3 M Sjiokob HanpaBJieHHOH nepeflaHH 2 - m H3 nocxynHBnieii 
Ha ero nepBBiii Bxofl KonHH HH<|>opMaD;HOHHoro CHraajia (|>opMHpyiox K koiihh 
HH^opMau;HOHHoro cnraajia. TaKHM oSpasoM, Bcero nojiynaexcs M -K koiihh 
HHcf>opMau;HOHHoro CHraajia. 

Ilepe^aiOT Ka^Kflyio Koniiio HH^opMaipiomioro CHraajia no CBoeMy KaHany 
nepeflanii CBoen pasHeceHHOH rpymiBi KaHajioB nepe^aHH. nepe,n nepe^aneH 
yMHO^caioT Ka)K£yK> Konnio HH^opMaipioHHoro cnraajia Ha co oxBexcxByronpiH 

BeCOBOH KOSCj^HHJieHX paSHeceHIM H Ha COOXBeXCXByiOHJHH BeCOBOH 

Koa^xj^HmaeHT HanpaBJieHHM nepe^aHH. 

M KonHH HH^opMai(HOHHoro CHraana nocxynaiox Ha nepBBie bxo^bt 
yMHo^CHTejieH l-l - 1-M, Ha BxopBie bxoabi KOTOpBix nocxynaiox. 
cocTBeTCTByioHiHe BecoBBie K03^>^Hii;HeHTBi pa3HeceHHK. 

YMHO^CaiOT B jnVCHO^CHTCJIHX 1-1 — 1-M KOnHH HH^OpMai^HOHHOrO 

CHraajia Ha cooTBeTCTByronpie BecoBBie K03(|)(J>Hi];HeHTBi pa3HeceHHii h- 
nepe^aioT hx c bbixo^ob yMHo^cHTenen 1-1 - 1-M Ha nepBBie bxo^bi. 
cooTBCTCTByiomHx Sjiokob HanpaBJieHHOH nepeAarai 2-1 — 2-M ♦ 

Ha K btopbix BxoflOB ojiokob HanpaBJieHHOH nepe^aHH 2-1 - 2-M 
nocxynaiOT cooxBexcxByioiiijie BecoBBie KoacjicjjHijHeHXBi HanpaBJiemra 
nepe^aHH. 

B Ka^OM H3 M Sjiokob HanpaBJieHHOH nepe^ann 2-ra H3 nocxynHBineii 
Ha ero nepBBiH Bxofl KonHH HHcj)opMai];HOHHoro cnraajia 4>opMHpyioT K KonHH 
HH4>opMai3;HOHHoro cnraajia, KOTOpBie nocxynaiox Ha nepBBie bxo^bi 
cooTBeTCTByiomnx yMHO^HxejieM 6 - m - 1 - 6 - m - K . 

Ha BTOpBie BXOflBi cooTBeTCTByioiUHx yMHo>KHxejieH 6-m-l - 6-m — K 
nocxynaiox cooxBexcxByiomne BecoBBie K03<ji<|)H:o;HeHXBi HanpaBJieHHH 
nepe^aHH. 
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YMHO^caioT b yMHO^CHTejMX 6-m-l - 6-m-K koithh 
MH4>opMaii;HOHHoro cnraana Ha cooTBeTCTByioiijHe BecoBBie K03(|><J)Hij;HeHTBi 
HanpaBJieHiM nepe^aHH m nepe#aiOT hx c K bbixo^ob 6jiokob HanpaBJieHHOH 
nepe^aHH 2-1 - 2-M na BTOpBie bxo^bi cooTBeTCTByioiipix Gjiokob 
cyMMHpOBaHHS 3-1-1, 3-1- K - 3-M-l, 3-M -K . 

B SjioKax cyMMHpoBaHKa 3-1-1 - 3-M-K cyMMiipyioT 
cooxBCTCTByiomyio Konmo HH(J)opMan;HOHHoro cHraaJia c cooTBeTCTByronjHM 

IIHJIOT CHrHaJIOM. 

C BBIXO£OB SjIOKOB CyMMHpOBaHIM 3-1-1 - 3-M-K CyMMBI . KOIIHH 

HH^opMai^HOHHoro cnrHana h nHJiOT CHraaJia . nocTynaeT na » bxo^bi 
cooTBeTCTByiomHX aHanoroBBix nepe^aTHHKOB 4-1-1 — 4—M-K, c bbixo^ob 

KOTOpBDC OHH nOCTynaiOT Ha BXOflBI COOTBeTCTByK)IljHX aHTeHHBIX 3JieMeHTOB 

5-1-1 — 5-M ~K , bbixo^bi kotopbix iJBJT5HOTC£ bbixo^om ycTpoficTBa nepe,n;aHH 
CHraajia. 

HssecTHBiH cnoco6 nepe^aHH CHraana h ycTpoHCTBO ero peajrasaipm 
o6jia^aioT cjie^yioH^HMH cymecTBeHHBiMH He#ocTaTKaMH. if. ■ 

Bo-nepBBIX, npH HaJIHHHH HaCTOTHO CCJICKTHBHBIX 3aMHpaHHH B KOHHKX 

HH^opMan;HOHHoro cnrHajia, nepe^aBaeMBix c Ka^cflofi a^arcraBHOH aHTeHHofi 
pemeTKH, cnoco6 h ycTpoHCTBO npoTOTHn He o6ecneHHBaiOT KorepeHTHoe 

CJIO^CeHHC 3THX KOIIHH HHCjjOpMaiJHOHHOrO CHrHaJia Ha M06HJIBHOH CTaHDjHH. 

C OOTB6TCTBCHHO , ohh He HcnojiBsyeT yKa3aHHBix BBime npeHMymecTB 
KorepeiiraoH pasHeceHHofi nepe^aHH. 

Bo-BTopBix, HSBecxHBie cnocoS h ycxpoHCTBo ; npeflycMaTpHBaioT 
nepe^any c Ka^c^oH a^anxHBHOH aHTeHHOH pemeTKH tojibko oahoh KonHH 
HH(|)opMai^HOHHoro CHraana b oahom HanpaBJieHHH nepe,a;aHH. BMecTe c TeM 
H3BecTHo 5 hto 3<J><|)eKTHBHocTB ycpeflHeHH* c^eflHHra npH pasHeceHHOH 
nepe^ane pacreT c yBejiHHemieM KaHajioB pa3HeceHii£. T. e., cnoco6 h 
ycTpoHCTBO - npoTOTHn He HcnojiBsyioT Bee ^ocTynHBie HanpaBJiemra nepe^aHH, 
cmracas tcm caMBiM 3<|)cj)eKTHBHOCTB ycpeAHemra (J^e^HHra. 
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B-xpexBHX, H3BecTHBie cnocoS h ycTpozcTBO npe^ycMaTpHBaioT 
Hcnoji&soBaHHe oijeHOK HMnyjiBCHbix xapaiexepHcxHK KaHajioB nepeflaw ot 

KSOKPflTO aRTCHHOrO 3JieMeHXa flO aHTeHHBI M06HJIBHOH CTaHIJHH, nojiyHeHHBix 

no nHJioT CHrHanaM, nepe^aBaeMBiM c Ka>KAoro aHxeHHoro 3JieMeHxa, kbk rjisl 
4>opMHpOBaHiM BecoBBix ko3c[) ^ku,hchtob HanpaBJiemra nepe#aHH, TaK h fljra 

(J)OpMHpOBaHHH BCCOBBIX K03(j)(j)HIi;HeHX0B pa3HeCCHHS, BMecTe C TCM, HaCTOTa 

o6HOBJieHH^ BecoBBix K034>(|)HD;HeHTOB HanpaBJieHH* nepe^aHH cymecxseHHo 
HBDice, neM nacxoxa o6HOBjieHiui BecoBBix K03<|>c|)mjHeHTOB pa3HeceHHK. 
E[o3TOMy 5 nafl&KHOCTB BecoBBix K03cj)<j)^HeHTOB HanpaBjiemra nepe^aHH 
cymecTBeHiio BBTine, neM Ha#e>KHoexB bccobbix K03(|)(|)Hii;HeHX0B pa3HeceHH5i. 
McoiceT OK:a3aTBCii ? hxo -HaflemiocxB bccobbix K03cj)(J)Hii;HeHXOB pa3HeceHiw 
6y#ex He^ocxaTOHHOH, hto cymecxBeHHO CHH3HX 3<J)<i)eKXHBHOcxB cnoco6a 
nepe^ann CHraajia h ycxponcxBa rjw ero peajiH3au;HH. 

B-nexnepxiiix, HSBecxHBie cnocoG h ycxpoficxBO xpe6yiox 4>opMHpoBaHH£ 
Ha mo6hjibroh cTamjroi KaayjoH H3 M a#anxHBHBix aHxeHHBix pemexoK 
K-l BecoBBix K034>(J)Hii;HeHX0B HanpaBJieHHH nepe^a^H h nocjie ( ayioiii;eH 
nepe^aHH c<|>opMiipoBaHHBix BecoBBix K03(|>(]3Hii;HeHXOB HanpaBJieHira nepe^aHH 
Ha 6a30BVK> cxaHijHio no KaHajiy oSpaxnoH CB5T3H. 06bihho ocyiDrecxBjraexcs: 
#ByxcxopOKHa# nepe^a^a HH(J>opMaii;HOHHBix curHaJiOB MeEmy 6a30BOH 
cxamjHeH e MoSiiJiBHOK cxampieH. Tor,n;a 34>^eKXHBHBie HanpaBJiCHHSE nepe^aHK 
cnraajia npHMoro KaHajia; (ox 6a30B0H cxaHiijiH k moShjibhoh cxaHijHH) moecho 
oi^eHHXB no cHraany oSparaoro KaHana (ox mo6hjibhoh cxanijHH k 6a30B0H 
cxaHiijHH) h c(J>opMHpOBaxB BecoBBie K034>4>Hii;HeHXBi HanpaBJiemra nepeflanH Ha 
6a30BOH cxaHijHH, hxo no3BOJinx cymecxBeHHO chh3hxb xpeSyeMyio Smkocxb 
KaHana o6paxHOH CB5I3H. 

Banana, Ha peinemie Koxopon HanpaBJieHBi sasBJiaeMBie cnoco6 nepefla^H 
cHraana h ycxponcxBo ero peajiH3au;HH, — 3x0 noBBiffieHHe 3(|>cj)eKXHBHOcxH 
nepe^aHH im^opMaijHOHHoro cnraajia b npHMOM KaHajie cbksh h, 
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cooTBeTCTBeHHO, MaKCHMH3aij;H5i KanecTBa npneivia HH(])opMan;HOHHoro cnraajia 
Ha mo6hjibhoh CTaHijHH, a TaioKe cHH^ceHHe Harpy3KH Ha KaHaJi oSparaoH cbh3h. . 
IIocTaBJieHHaH sa^ana peinaeTC^ TeM, hto b cnoco6 nepe^aHH cnraajia, 

3aKJIIOHaiOmHHC^ B TOM, HTO 

4>opMHpyioT Ha 6a30BOH CTaHi^HH M pa3HeceHHBix rpynn KaHaJiOB 
nepe^a^H no K KanajioB nepe^aHH b Ka3K#OH, r^e M > 1 , K > 1 ; 

coraacHO H3o6peTeHHio BBOflaT cjieflyiomyio nocjie#OBaTejn>HOCTB 
AeiiCTBHH: 

4>opMHpyioT Ha 6a30BOH cTaHDHH M pa3HcccHHBix rpynn KanaJiOB 
ixpHeMa no K KanajioB npneMa b KaacflOH, eooTBexcTByioiijHx M 
c4>opMHpoBaHHBiM pa3HeccHHBiM rpynnaM KaHanoB nepe^aHH; \ 

nepe^aioT c mo6hjibhoh CTaHijHH Ha SasoByio GiaHijHK) cHraan h 
npHHHM atoT ero Ha 6asoBOH ctehh^hh no KawjoMy H3 K icaiiajioB npncMa 
Ka^cflon H3 M pa3HeceHHBix rpynn; 

(^opMHpyioT flJM Kaacflon H3 M pa3HCccHHBix rpynn KaHanoB nepeflann 
L m Ha6opoB BecoBBix K03(J)^nn;HeHTOB nanpaBJieHira ^nepe^aqn no K 
K03(|><])H:ii,HeHTOB b Ka^ctfOM, r#e L m >0, a m = 1, 2,v. . , M I Hcnojn>3yii 
npHHHMaeMBift c moShjibhoh CTaHn^HH CHraan, TaKHM' o6p r a30M, hto6bi 
MaKCHMM3HposaTB KanecTBo npneMa nepe^aBaeMoro c ' 6a30BOH CTampiH 
cnraajia Ha moShjibhoh CTampm; 

4>opMHpyK)T Ha Ka^on H3 M pa3H6ccHHBix rpynn KakajioB 1 nepeflann L m 

KaHanoB HanpaBJieHHOH nepetfann c HcnojiB30BaHHeM c(|)opMHpoBaHHBix 

■ 

Ha6opoB secoBBix K03(J)(|)Hi3;HeHTOB HanpaBJieHHa nepe^aHH; 

nepe^aioT Ha MoSnji&Hyio cTaHipno c Ka^flOH H3 M pa3HeceHHBix rpynn 
KaHajios nepe^aHH no KaagjoMy H3 L m KaHajioB HanpaBJicHHofi nepe^ann nnjioT 
cnraaji rjw pa3HeceHHon nepefla*ni; 

ou;eHHBaiOT Ha mo6hhbhoh CTaHijHH reason H3 M pa3HeceHHBix 
rpynn KaHajios nepe^aHH nepe#aTOHHBie c£)yHKij;HH L m KaHanoB HanpaBJieHHon 
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nepe^aHH c HcnojiBsoBaroieM nepeflaHHBix iihjiot cnraajiOB flJM pa3HeceHHOH 
nepeflann; 

nepe^aioT Ha SasoByio cTaHu;rao CHraaji oSpaTHofi cb£3h, coflep^aiipoi 
rjiz KaacflOH H3 M pasHeceHHBix rpynn KaHajios nepe^aHH L m oi^chchhbix 
nepeflaTOHHBix (J>yHKi^HH K&HanoB HanpaBJicHHOH nepe^aHH; 

<|)opMHpyiOT Ha 6asoBOH CTamjHH jsjik ksljkrok H3 M pa3HeceHHBix rpynn 
KaHajiOB nepeaaHK rer Ka^c^oro H3 L m KaHanoB HanpaBJieHHOH nepe^ann 
KaHajiBi KoppeKHHH cneKTpa cnraajia h KoppeKTHpyioT hx nepe^aTOHHBie 

C^yHKIJHH B COOTBeTCTBHH c nepe^aHHBIMH OlteHeHHBIMH nepeflaTOHHBiMH 

4>yHKii;HKMH KaHauoB HanpaBJieHHOH nepefla 7 -iH TaKHM o6pa30M ? htoobi 
MaKCHMH3HpoBaTB KaHccxBo npneisia HH4>opMan;HOHHoro cnraajia Ha moShjibhoh 

CTaHU,HH; 

4>opMHpyioT Ka^caofi H3 M pasHeceHHBix rpynn KaHaJios nepe^ann 
,a;jra Ka^c^oro H3 L m KaHajiOB HanpaBJieHHOH nepe^ann KonHio 
HH^opMautHOHHoro cnraajia h o,n,HOBpeMeHHO nepeaaiOT Bee c(J)opMHpOBaHHBie 
Konnn HH(|^opMan;HOHHoro cnraajia no cooTBexcTByion^HM KaHajiaM 
HanpaBJieHHon nepe^a r m, npe^BapHTejiBHo nponycTHB ' hx nepes 
cooTBCTCTByiomHC KaHajiBi KOppeiajHH cneKTpa cnrHajia. ' 

ripn 3TOM cnraaji, nepe i;aBaeMBiH c mo6hjibhoh ctaHijHH Ha 6a30Byio 
cTamjHio, npe^cTaBjraeT co6oh hhjiot cnraaji, hjih HH(|)opMaii;HOHHBiH CHraaji, 
hjih CHraaji oSpaTHOH cbhsh, hjih cjiy>Ke6HBiH cnraaji, hjih jiio6yio KOM6HHan;Hio 
nepeHHCjieHHBix BBinie cnraajioB. 

jQpH 3TOM RJl% <j)OpMHpOBaHHH Ha6opOB BCCOBBIX K03^)(|)HIj;HCHTOB 

HanpaBJieHiM nepe^aHH 

on;eHHBaK)T ajiji icaac^oi? H3 M pa3Hec€HHBix rpynn KaHanoB npneMa 
HanpaBJieHHH npHXOfta Ha Hee npHHHMaeMoro CHraana h cooTBeTCTByiomHe 
3thm HanpaBneHH^M cpe^HHe npHHHMaeMBie mohjhocth CHraaJia; 
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BMSiipaioT rtlk Ka^cfloii H3 M pa3HeceHHBix rpynn KaHaJiOB npneivia H3 
bccx ou;eHeHHBix pjul 3xoh rpyniiBi HanpaBJieHHH L m HanpaBJieHHH, 

COOTBeTCTByiOmHX L m MaKCHMaJIBHBIM Cpe^HHM npHHHMaeMBIM MOmHOCTSM 

ciirHaJia; 

4>opMHpyioT flJiH ica^Kfloii H3 M pa3HeccHHBix rpynn KaHajiOB nepe^aHH 
L m HaSopoB BecoBBix K03cj)cJ)Hii;HeHT0B HanpasneHiM nepe^aHH no K 

K03Cj)(|>HIj;HeHX0B B Ka^KflOM B HanpaBJieHHH L m BBl6paHHBIX tfjra 

cooTBeTCTByromen rpynnBi KaHajiOB npneMa HanpaBJieHHH npnxofla nroiox 
CHinaJia, xaKHM o5pa30M, hto6bi MaKCHMH3Hp o b axt Ka^ecTBO npneMa 
nepeAaBaeMoro c 6a30BOH cxaHijHH cnraana Ha moShjibhoh cxaHHjni; 

IlpH 4>opMHpOBaHHH K&HajioB HanpaBjieHHOH nepe^aHH b Ka^OM 113 
KaeaJiOB 4>opMHpyiox K koiihh BxoflHoro ciirnajia ^aHHoro KaHajia 
HanpaBjieHHOH nepe^aHH h nepe^aioT hx no cooxBexcxBViomeMy i&Hajiy 
nepe,a;aHH cannon pa3HeceHH0H rpynnBi KaHajiOB nepe^a^H, npetfBapnxejiBHO 
yivmo^cHB Ka^yio kohhk) bxoahoix) cHmaJia Ha cooxBexcxkyxoniKH bccoboh 
K03(J>(J>HipHeHT HanpaBJieHHH nepeflann cooxBexcxByioiyero Ha6opa BecoBBix 
K034><|)HitHeHTOB HanpaBJieHHH nepe^aHH, 

Bee nepe^aBaeMBie nnjiox CHraajiBi ^jm HanpaBjieHHOH nepe#aHH h 
HH-4>opManHOHHBiH cHraaji opxoroHajit>HBi hjih KBa3HOpToroHajiBHBi ue^my- 
C060H. 

IlpH on;eHKe Ha mo6hjibhoh cxampiH nepeflaxoHHBix 4>yHKu;HH KanajioB 
HanpaBjieHHOH nepe^aHH on; eHHBaiox HMnyjiBCHyio xapaicxepHCXHKy Ka^oro H3 
KatiajioB HanpaBjieHHOH nepeflara h 4>opMnpyiox oijeHKy ero nepe^axoHHOH 
^yiiJEcqHH KaK npeo6pa30BaHHe <DypBe ox oijeHeHHOH HMnyjiBCHOH 
xapaKxepHcxHKH 3x010 KaHajia HanpaBjieHHOH nepe^aHH. 

IlpH ^opMHposaHHH Ha 6a30BOH cxamjHH KaHajiOB KoppeKii;HH cneKxpa 
CHmaJia nepe#axoHHyio 4>yHKn;Hio Ka^oro KaHajia KoppeKijHH cneKxpa cnraajia 
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4>opMH P yK>T KaK ^hk^k), KOMiuieKCHo conpa*eHHyK> cooTBexcxByiomeH 
oi(6HeHHOH nepeffaTOHHofit <j)yHKAHH Kanaita HanpaBJieHHOH nepsfla^H. 

nocxaBJieHHaa saflana pernaexca xaKace sa cnex xoro, hxo b ycxpoHCXBO 
nepeAaHH cnrHana, coflep^amee M 6jiokob HanpaBJieHHOH nepe^H, MK 
6JIOKOB cyMMHpoBaHHH, MK anajioroBBix nepeflaxHHKOB, MK anxeHHBrx 
sjieMeHXOB, npn stom bbixo*bi Ka^Aoro hs M 6jiokob nanpaBJieHHofi nepeflaHH 

COeAHHeHBI CO BXOflaMH COOTBeXCTByK>mHX 6JIOKOB cyMMHpoBaHHa, BBIXOA 

Kaa^oro H3 MX 6hokob cyMMHpoBanmL coeAHHen co bxoaom 
cooxBexcTByiomero anajioroBoro nepe^axHHKa, bbixoa KaacAoro hs MK 
ananoroBBix nepe«axH H KOB coeAHHen c nepBBiM bxoaom cooxBexcTByiomero 
asxenHoro 3JieMeHxa, nepBtiH bbixoa kwoio .hs M,K anxenHBix sjieMenxoB 
apexes bbixoaom ycxpoficxBa nepeAann c» comacno H3o6pexeHmo 
AOnonHHxenBHO BBeAeHBi £(4,-1) 6hokob nanpaBJieHHOH nepeAann, i»W 

i 



nt=r 



£l„, 6jiokob KoppeKHKH cueKxpa cnraajia, |X cyMMaxopoB, 

m=l • « 

aHanoroBBix npneMHHKOB, M Ghokob (jpopMHpoBaHHJi bccobbix kos^hhhchtob 
HaxipaB^eHHa nepeAann, npn sxom nepBBra bxoa itanoro hs -^okob 
KoppeKHHH cneKxpa cnrHana * B naexca bxoaom HH$o P MaHHOHHoro cHraajia, 
btopoh bxoa Ka^Aoro hs ±L m 6jiokob xoppeKAHH cneKxpa cHraajia sBnaexcs 
bxoaom cooTBexcxByiomeH nepeAaxoHHOH ^hkhhh Kanana HanpaBJieHHofi 
nepeAann, bbixoa Ka*Aoro hs ±L m 6JIOKOB KoppeKHHH cneicxpa «a 

m=l 

coeAHHen c nepBBiM bxoaom cooxsexcxByiomero cyMMaxopa, bxo P oh bxoa 
Ka^Aoro hs ±L m cyMMaxopoB aBnaexca bxoaom cooxBexcxsyiomero hhjiox 

m=\ 

M 

cnrHajia AJia pasHeceHHoii nepeAann, bbixoa Ka^Aoro hs gL m cyMMaxopoB 
coeAHHen c nepBBiM bxoaom cooxBexexByjomero 6jio K a HanpaBJieHHOH 



30 

M 

nepefla^H, K BTopBix bxo,hob Ka^c^oro H3 ]Tl w 6jiokob HanpaBJieHHOH nepe^aHH 
coe^HHeHbi c cooTBCTCTByiomiiMH K BLixo^aMH cooTBeTCTByioinero 6jIOKa 

M 

(J)OpMHpOBaHH^[ BeCOBBIX K03(|)<|>HIJHeHTOB, BBIXOtfBI Ka^KflOTO H3 ^(L m ~l) 

7J1=1 

AonojiHHxenBHO BBe^eHHBix Sjiokob HanpaBJieHHOH nepe^aHH eoeAHHCHBi c 

flOnOJIHHTejIBHBIMH BXO^aMH COOTBCTCTBYIOmHX 6JIOKOB CyMMIipOBaHHJI, BTOpOH 
BXOA KaOKflOrO H3 M K aHTCHHBIX 3JICMCHTOB HBJMeTCfl BXOflOM npHHHMaeMOTO 

CHrHHJia, BTopog BBixoa Ka^c^oro H3 M • K aHTCHHBix 3JieMeHTOB coe^HHeH CO 
bxoaom cooTBCTCTByioiEtcro aHajioroBoro npHeMHHKa, bbixo/i; Ka^c^oro H3 M K 
aHaJioroBBix npneMHHKOB coe^HHeH c cooTBeTCTByionjHM bxo^om 

COOTBeTCTByiOmerO 6jIOKa <|)OpMHpOBaHH# BeCOBBIX K03(|)4)HIJHeHTOB 

HanpaBJiemia nepe^aHn. 

IlpH stom 6jiok HanpaBJieHHOH nepe,n;aHH co^eparaT K ymho!>khtc jich 5 npH 
3tom oSBe^HHeHHBie nepBBie bxo#bi K yMHO^cHTejiefi hbjikiotch nepBBiM 
bxoaom 6jioKa HanpaBJieHHOH nepe^aHH, hx BTOpBie bxoabi mbjmeotcji K 
btopbimh BXO,n;aMH Snoica HanpaBJieHHOH nepe,a;aHH ? a hx bbixo^m #BjraioTCji 
BBixo^aMH 6noKa HanpaBJieHHOH nepe,naHH. 

3aaBJi^eMBie cnoco6 nepeflara CHraajia h ycTponcTBO ajm ero peajinsaijHH 
HMeioT cymecTBeHHBie otjihhhh ot H3BecTHBix TexHHHecKHX peineHHH. 3th 
OTHKHHa b coBOKynHOCTH no3BOJi5iK)T noBBicHTB 3<|)<^eKTHBHOCTB nepe,a;aHH 
HH^opMaiiHOHHoro cHraana b npsMOM KaHajie cb£3h h, cootbctctbchho, 
MaKCHMH3HpoBaTB KaHecTBO npneMa HH^opMai^HOHHoro CHraajia Ha mo6hjibhoh 
CTaHUHH, a Taioice chh3htb HarpysKy Ha KaHan oSpaTHofi cbs3H. Otjihhhs 
3aKJHOHaiOTC£ b cjie^yionjeM. 

Bo-nepBBix, BMecTo onepau;HH yMHo^Kemra kohhh HH<|>opMari;HOHHoro 
CHraajia Ha BecoBBie K03<J><j)HijHeHTBi pa3Hecemra (KaK b npoTOTHne) BBe,n;eHa 
onepau;H)i KoppeKrapoBKH cneicipa Konnn HH(^opMan;HOHHoro cnraajia h 
cooTBeTCTBeHHO HcnojiB3yioT 6jiokh KoppeKE[HH cneiopa cnraajia #jm 
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ocymecTBJieHHii 3xoh onepaijHH. 3xo oGecne^HBaex KorepeHTHoe cjio^icemie 
Konnii HH(j^opMau;HOHHoro cnraajia Ha npneMHOH cxopoHe b cjiynae nacxoxHO- 
cejieKTHBHBix saMHpaHHH CHraajia. 

Bo-Bxoptix, BMecTo nepe#aHH b o^hom HanpaBJieHHH c KaactfOH 
pa3HeceHHOH rpynnbi KanajioB nepe^aHH (KaK b npoTOTHne) npe,nycMoxpeHa 
nepe#ana no hcckojilkhm HanpaBJieHHHM nepe^ann c KaayjoH pa3HeceHHOH 
rpynnBi KaHanoB nepeflara. CooxBexcxByioiipie hm Ha6opBi BecoBBix 
KQ34>4>Hii;HeHTOB HanpaBJieHHH nepeflann 4>opMHpyiox Ha 6a30BOH cxampffl. B 
3aHBJineMoe ycxpoiicxBo nepe^ann CHraajia ^oSaBJieHo cooxBexcxByiorqee 
KOJiHHecTBO Sjiokob HanpaBJieHHOH nepeflaHH. 3xo 3HaHHxejn>HO yBejiHHHBaex 
KOJiHnecTBO KaHanoB nepe^aHH h, coctbctctbchho, noBBimaex 9<|><|>eKXHBHocxB 
ycpeflHeHHH (Jje^HHra. 

B-TpexBiix, 3a»BJi5ieMi>ift cnocoS h ycxpoiicxBo jiflSL ero peajiH3an,HH 
npe/iycMaTpHBaioT orteHKy nepe^axoHHBix <J>yHKij;HH KaHanoB HanpaBJieHHOH 
nepe,a;aHH no hhjiot cHraajiaM rjisl pasHeceHHofi nepe^aHH, nepe#aBaeMBiM no 
Ka^K^oMy H3 HanpaBJieHHH nepe,n;a^H. 3xo noBBimaex icanecxBO on;eHOK 
nepeflaTOHHBix fyynKUfm KaHajiOB HanpaBJieHHOH nepe#aHH h, cootbctctbchho , 
noBBimaex s^c^ckthbhoctb KorepeHTHoro cjio^ceHHH KonnS HH(|>opMan;HOHHoro 
CHTHana Ha npneMHOH cxopoHe, hxo yBejiHHHBaex icanecxBO npneMa Ha 
moShjibhoh cxaHipra. 

B-nexBepxBix, 3aHBJineMBiH cnocoS h ycxponcxBO RJm ero peajiHsaipm 
npe^ycivraxpHBaiox 4 > °P MH P OBaHHe bccobbix Koa^mjHeHXOB HanpaBJieHHH 
nepe^aHH Ha 6a30BOH cxaHijHH no npHHHMaeMOMy c moShjibhoh cxaHipiH niuiox 
CHraajiy. B ycxpoficxBO nepe,n;aHH cnraajia BBe^eHBi M K aHanoroBBix 

npHCMHHKOB H M 6jIOKOB cj)OpMHpOBaHHH BeCOBBIX K03(|>4>HI];HeHXOB 

HanpaBJieHHH nepe^aHH. CooxBexcxBemio, Hex HeoGxo^HMocxH nepe^asaxB c 
moShjibhoh cxampiH Ha 6a30ByK) cxamjHio Ha6opBi secoB&ix K03(^4>Hn;HeHxoB 
HanpaBJieHHH nepe^ann, hxo cymecxBeHHo CHHDKaex Harpy3Ky Ha KaHaJi 

oGpaXHOH CBH3H (OX Mo6hJIBHOH CXaHIJHH K 6a30BOH cxaHijHH). 
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OnHcaHHe H3o6peTCHH# horchslqtcsl npHMepaivra BBinojraeHira h 
HepTe^caMH. 

Ha ^Hr. 1 nOKa3aHbI KpHBBie 3aBHCHMOCTH BepOilTHOCTH 6htoboh ouih6kh 

ot OCIIin b Kanajie c PeJieescKHM (J)eAHHroM h a£flHTHBHOH TayccoBOH 
noMexoii (cyMMa niyMa h BHyTpHCHTceMHBix noMex) ot OCIIITI. 

Ha <|>Hr. 2 noicasaHa nHHeftHaa 3KBH#HCTaHTHaa aHTeHHaa peineTKa. 

Our. 3 HiwiiocTpHpyeT #narpaMMBi HanpaBjieHHOCTH a#anTHBHOH 
aHTCHHOH peineTKH. 

5>hi\ 4 HJiJiioeTpHpyeT KaHaji pacnpocTpaHemra ot 6asoBOH CTamuiH ao 
moShjjbhoh ctbhi^hh* 

Ha <J>nr; 5 noica3aH npHMep peajiH3an;HH cnocoSa no Siemens, Advanced 
closed loop Tx diversity concept (eigenbeamformer), 3GPP TSG RAN WG 1 
document, TSGR1#14(00)0853, July 4 - 7, 2000, Oulu, Finland. 

cpnr. 6 HJiJiioeTpHpyeT peaJiH3amiio cnoco6a ^npoTOTHna. 

Ha 4>Hr. 7 BfiinojiHeHa CTpyierypHaji cxeMa ycTponcTBa, peaJXHsyionjero 
cnocoo - npoTOTHn. 

Ha 4>ijr. 8 noica3aH npHMep peajiH3aii;HH 6jioKa HanpaBJieHHofi nepeAann. 

Ha cjrar. 9 BbinojiHeHa CTpyicrypHaii cxeMa 3a^BJUieMoro ycTponcTBa, 

M 

3aaBj:aeMoe ycTpoftcTBO nepe,n;aHH cHraaJia (4>hi\ 9) co#ep>KHT ^L m 

A£ 

6jiokob KoppeKii;HH cneKTpa CHraajia 7-1-1 - 7-M - L M , ^L m cyMMaropoB 

;n=l 

M 

8-1-1 - 8 - M - L M , ]T L m 6JIOKOB HanpaBjieHHoii nepeflaHH 2 - 1 - 1 - 2 - M - L M , 

771=1 

M • iT 6jiokob cyMMHpOBaHKa 3-1-1 - 3~M -K , M K aHaJioroBBix 
nepeflaTHHKOB 4-1-1 - 4-M -K , M-I aHTeHHBix 3JieM6HTOB 5-1-1 - 
5-M ~K , M K aHaJioroBBix npneMHHKOB 9-1-1 - 9-M -K , M 6jiokob 
4> opMHp o b aHHK BecoBBix K03(^4>Kii;HeHTOB HanpaBJieraui nepeflaHH 10-1 - 
10-M, npn 9tom oSBeAHHeHHBie nepBBie bxo^bi 6jiokob KoppeKii;HH cneKTpa 
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CHraajia 7-1-1 - 7~M-L M #bjmiotc5I Bxo^aMH HH4)opMau;HOHHoro CHraana, 
hx BxopBie bxojjbi kbjihiotc^ Bxo^aiviH cooTBexcTByroiqHX nepeflaTOHHBix 
4>yHKii;Hii KaHana HanpaBJieHHOH nepe#aHH, bbixo,h;bi 6jiokob KoppeKmra cneKTpa 
cKTHaJia 7-1-1 - 7 - M - L M coeflHHeHBi c nepBBiMH BxoflaMH 

C O OTB GTCTBy lOmilX CyMMaTOpOB 8-1-1 - 8 - M - L M , BTOpBie BXOflBI KOTOpBIX 
5IBJI5KOTCH BXOflaMH COOTBeTCTByiOHJHX nHJIOT CHTHaJIOB flJM pa3Hec§HHOH 

nepeflara, bbixo^bi CyMMaTOpOB 8-1-1 - 8-M-L M coc^hhchbi c nepBBiMH 
BXo^aMH cooTBeTCTByiomHX Sjiokob HanpaBJieHHOH nepefla^H 2-1-1 - 

2 — M — L M , BTOpBie BXOtfBI KOTOpBIX COe^HHCHBI C COOTBeTCTByiOmHMH HM 
BBIXOflaMH COOTBeTCByiOHj;HX 6JIOKOB 4>OpMHpOBaHHfl BeCOBBIX K034>^HIi;E[eHTOB 

HanpaBJieniM nepe^aHH 10-1 - 10— M , Ka^cflBifi H3 K bbixo#ob Ka>Kfloro 6jioKa 
HanpaBJieHHOH nepe^a^H 2-1-1 - 2 - M - L M coe^HHeH c cooTBeTCTByiomHM 
eMy BxoflOM cooTBeTCTByiomero Gjioke cyMMHpOBaHHH 3.-1-1 — 3-M — K , 

BBDCO^BI 6JIOKOB CyMMHpOBaHHJI 3-1-1 — 3-M ~K COeflHHeHBI CO BXOflaMH 

cooTBeTCTByiomHX hm aHanoroBBix nepe^aTHHKOB 4-1-1 — 4 — M - K , BBIXOflBI 

KOTOpBIX COCflHHeHBI C nepBBiMH BXOflaMH COOTBCTCTByiODHHX, aHTCHHBIX 
3JICMCHTOB 5-1-1 - 5-M -K , nepBBie BBIXO^BI KOTOpBIX #BJI5IIOTC£ BBIXO^aMH 

ycxpoHCTBa nepe,a;aHH cnraajia, BTOpBie bxoj^bi aHTCHHBix sjicmchtob 5-1-1 - 
5-M -K KBJisnoTCSL Bxo^aMH npHHHMaeMoro CHraajia, BTOpBie bbixo,abi 

aHTCHHBIX 3JieMeHTOB 5-1-1 - 5-M-K COe^HHeHBI CO BXOflaMH 
COOTBeTCTByK)H];HX HM aHaJIOTOBBIX npHeMHHKOB 9-1-1 ~ 9-M -K , BBIXOflBI 
KOTOpBIX COe^HHCHLI C COOTBeTCTByTOHJHMH HM BXOftaMH COOTBeTCTByiOmHX 

6jiokob 4>opMHpoBaHHa BecoBBix K03<^(|)Hij;HeHTOB HanpaBJiemiH nepe^ann 10-1 
-10-M. 

npH 3tom 6jiok HanpaBJieHHOH nepe^aHH 2-m-y, r^e m = l,2,...,M , a 
j = l 9 2 9 ... 9 L m9 (4>ht. 8) coflep^CHT K yMHO^CHTejien 6-m-l - npn 3T0M 

o6T>eAHHeHHBie nepBBie bxo#bi K yMHO^CHTejieii 6-m-l - 6-m-K , ^bjihiotoi 
nepBBiM BxoflOM SjiOKa HanpaBJieHHOH nepe^ann 2-m-j, hx BTOpBie bxo#bi 
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iiBjmoToi K btopbimh BxoflaMH 6jioica HanpaBJieHHOH nepesann 2-m-j 9 a hx 
bbixosbi #bji5ik>tcji BBixo^aMH 6jioica HanpaBJieHHOH nepeflann 2-m-j. 

PaccMOTpHM pa6ory 3ajiBJiseMoro cnoco6a nepesaHH cnraajia Ha 
ycTpoHCTBe rjisl ero peajiH3an;HH (4>Hr. 9). 

OopMHpyioT Ha SasoBOH cxaHipiH M pa3HeceHHBix rpynn KanajioB 
nepeaaHH no K KanajiOB nepesara: b Ka^soH, rse M > 1 , K>1. 

Ka^cflBiH H3 M K KaHanoB nepe#aHH o6pa30BaH cooTBeTCTByioiqHM 
aHajioroBBiM nepe#aTHHKOM 4 - m. - k h cooTBeTCTByion^HM aHTeHHBiM 
3JieMeHTOM r#e m npHHHMaeT 3HaHeHHK ot 1 so M, a & npHHHMaeT 

3HaneHHH ot 1 so /<T . 

Ka>Kfla# H3 M pasHeceHHBix rpynn KaHajioB nepesann o6pa30BaHa 
cooTBCTCTByiomHM Gjiokom HanpaBJieHHOH nepesann, oshhm H3 6jiokob 
2 - m - j , rse j npHHHMaex SHaneHira ot 1 so L w , cooTBeTCTByiora,HMH 
aHajioroBbiMK nepesaxHHicaMH 4-m-l — 4-m-K h cooTBexcxByioii\HMH 
aHTeHHBIMH 3 JieMCRTaMH 5 - m - 1 — 5 - m - K . 

Kansas pasKeceHHaa rpynna KaHanoB nepesann npescxaBjraex coGoh 
a^anTHBHyio aHxei-iHyio pemexKy. Bcero rjisl nepesann Hcnojii>3yexcH M 
pa3HeceHHBix asanxHBHBDL anreHHBix penieTOK. 

OopMHpyioT na 6a30BOH CTampiH M pa3HeceHHBix rpynn KaHajioB 
npneMa no K KaHajioB npneMa b KaDK^OH, cooTBexcxByioiipix M 
c4>opMHpoBaHHBiM pa3HeccHHBiM rpynnaM KaHajioB nepesann. 

Ka)KA&iK hs M K KaHajioB npneMa o6pa30BaH (4>nr. 9) 
cooxBexcxByiomHM aHajioroBBiM nnpHeMHKKOM 9 - m - k h cooxBexcxByiouj;HM 
aHTeHHBiM ajieMeHTOM 5-m~k, rse m npHHHMaeT 3HaHemra ot 1 #o.M, a k 
npHHHMaeT 3HaneHiM ot 1 so K . 

Kansas H3 M pa3HeceHHBix rpynn KaHajioB npneMa o6pa30BaHa 

COOTBeXCTByiOmHM 6JIOKOM (|>OpMHpOBaHH3I BeCOBBIX K03(|)(|>Hn;HeHT0B 

HanpaBjieHHa nepesann 1 0 - m , cooTBeTCTByronjHMH anajioroBBiMH 
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npHeMHHKaMH 9-/77-1 - 9 - m - K H COOTBeTCTByiOIIJHMH EHT6HHBIMH 

aneMeHTaMH 5-m-l - 5-m-K. 

Kaunas pa3HeceHHaa rpynna KaHanoB npHeMa npe#CTaBJDieT coSoh 
a#anTHBHyio aiTreHHyio pemeTKy. Bcero npHeMa HcnojiB3yeTC# M 

pasHeceHHBix a^anTHBHBix amenHBix peineTOK. 

Ilepe^aioT c mo6hjibhoh craHijHH Ha SasoByio cTaHi^mo cnraaji h 
npHHHMaioT ero Ha 6a30B0H CTampiH no Ka^K#OMy H3 K KaHanoB npHeMa 
Ka)K£OH H3 M pa3HeceHHBix rpynn. 

IlepeAaBaeMBiH c moShjibhoh cxaHijHH Ha 6a30ByK> CTamjmo CHrHaJi 
npe^cxaBJMeT co6oh nnjiox CHraaji, hjih HH^opMai^HOHHBiH CHraaji, .hjih CHraaji 

o6paTHOH CB5I3H, HJIH CJiy^eDHBIH CHrHaJi, HJIH JIK)6yK) KOMSHHaflHK) 

nepeHHCJieHHBix BBime cnraajioB. 

OSo3HaHHM u mkn - n -Bifi otchSt, r%e n = l,2,...,i\T, cnraajia ^oShjibhoh 

cTaHitHH, npHHHMaeMoro no k -OMy KaHaJiy npHeMa m -oh pasHeceHHofi rpynnBi. 

OSo3HaHHM U mn = [_U mln M m ^ jB ] r ~ n -BIH otchSt BeKXOpa : CHrHaJIOB, 

npHHHMaeMBix no K KaHajiaM npHeMa m-ofi pasHeceHHOH rpynnBi, r^e x T — 
onepaipra xpaiicnoHHpoBaHHS BeKTOpa x . 

OopMHpyiOT asm Ka^floft H3 M pa3Hec§HHBix rpynn Kanajiofi nepe^aHH 
L m HaSopoB BecoBBix Koa4)4)Hii;HeHTOB HanpaBJieHHJi nepe^aHH n& K 
K03(J>4)Hii;HeHTOB b KaayjoM, r,a;e L m >0, a m = l,2,...,M, HcnoJiBsya 
npHHHMacMBiH nHJioT cnraaji. 

^jih axoro ocymecTBjiHioT, HanpHMep, cjie^yiomyio nocjie^OBaTejiBHOCTB 

fleHCTBHH B 6jIOKaX 4>°PMHpOBaHH5I BeCOBBIX K09(j)(|)HIi;HeHX0B HanpaBJieHHH 

nepe^a^H 10-1 - 10- M 

Ho N oxcnexaM BeKxopa cHraajioB u m n npHHHMaeMBix no K KaHajiaM 
npneMa ?n~OK pa3HecemioH rpynnBi oijeHHBaiOT hx KoppejwijHOHHyio Maxpnny 
£ w pa3MepHOCTH [KxK] no ^opMyjie 



36 



1 N 

R nt ~ — > u m „u n . 



«=1 

r^e - onepau,HH riiJi&6epTOBa conpJDKeHira BeiCTOpa 5c . 
OcymccTBJiaioT pa3jio>KeHHe KoppejMitHOHHOH MarpHijBi R m no 

COSCTBCHHBIM 3Ha*ieHH5IM H Co6CTBeHHBIM BCKTOpaM 

r#e: 

• A m = diag {Z ml , A m7 , . . . , X mk ) - ^HaroHajiBHan MaTpraj;a pasMCpHOCTH 

[KXK] C06cTBeHHBIX SHaHeHHH KOppeJMD^OHHOH MaTpHIj;BI R m , 

• A ml > 4 l2 >...> ^ M K - coScTBeHHBie 3HaneHH^ ynopH^oneHBi b nop^Ke 
y6BiBaHH^ 9 

• y m =[§ mJ q m 2 g^] — MaTpima pa3MepHOCTH [J^xiT] C06cTBeHHBIX 
BeKTOpOB KOppe.TOU;HOHHOH MaTpHLJBI R m . 

On;eHHBaioT KOJiH^ecTBO D m HanpaBJieHHH npnxoaa npHHHMacMoro 
cHmajia Ha m -yio pasHeceHHyio rpynny KaHajioB npneivia no KOJinnecxBy C m 

MHHHMaJIBHBIX CoScTBeHKBIX 3HaHeHHH KOppeJIHI^HOHHOH MaTpHIi;BI R m 

D m =K-C m . 

<DopMHpyiOT peniaioniyio 4)yHKn;HK> P m {e,<p), apryivieHTaMii KOTOpon 
hbjihiotch yrjiBi npKxo,a;a upHHHMaeMoro cnraajia 9 h q>, no 4>opMyjie 

• a{6,(p) - BCKTOp BeCOBBIX K03(|)(J)Hn;HeHT0B paSMepHOCTH [IxJST], 

cooTBCTCTByiomnH HanpaBJicHHio npHeivia (6>,#>) , 

• Vmvoise ~ MaTpHD;a pa3MepHOCTH [C m XK] MHHHMaJIBHBIX CoScTBeHHBIX 

BeKTopoB KOpperoiijHOHHOH MarpnijBi R m , cooTBeTCTByromnx C 
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MHHHMajIBHBIM Co6 CTBCHHBIM 3HEHCHIMM KOppeJMIJHOHHOH MaTpHIJBI 

^ m ,paBHa^^ vw ^ = [^ +1 q Dm+2 §J. 

BBipa^CeHHe flJIfl BdCTOpa BeCOBBIX K03(j)(])HIj;HeHT0B a{0 9 <p) 3aBHCHT OT 

KOH(|)Hrypaii;HH a^airraBHOH aHTeHHOH pemeTKH. HanpHMep, jihhchhoh 

3KBH£HCTaHTHOH aHTeHHOH penieTKH, pacnOJIO^ECeHHOH BflOJIB OCH X C nepBBIM 
3JieMeHTOM B/HaHaJie KOOp^HHaT, BeKTOp BeCOBBIX K03(])4m^eBTOB a(0,<p) 

onpe^ejraeTCji BBipa^ceHHHMH 

a(^,^) = [fl 1 (^,^) > a 2 (l9,^),...,a A: (^<?>)] 3 , 

; .V ; a % {0, <p) = exp ( - y'/? (jc fc cos ^ sin 0 + y A sin q>$m0-\r z h cos #) ) . 

Mhxoa^t. Z? w MaKCHMyMOB peniaromeH cjjymcuHH : ^ m ( 0 ^) , KoxopBie 

cooTBexcTByiOT U m HanpaBJiCHHHM npnxofla S m4 (^ m4> ^ 4 ) ff ...,a M ^J^ A ,^) 

npHHHKiaeMoro CHrnajia Ha m -yio pasHeceHHyio rpynny KaHajxoB npneMa. 

Haxo^OT cooTBeTCTByiomHe 3thm HanpaBJieHHHM cpe^rine npHHHMaeMBie 
moiuhocth CHrHcUia no cpopMyjie 

P m j = <rf . ^m,d ) Kflm4 ( & m,d > ^m,<* ) > 

rfled = l,2,.,,D w . 

npHBe^eHHa^i nocjieflOBaTejiHOCTB #eHCTBHH #jdi onemcH AJre Ka^c^oH hs 
M. pa3HeceHHBix rpynn KaHajioB npneMa HanpaBJiemra npHxo t o;a l Ha iiee 
npHHHMaeMoro cHraajia h cooTBCTCTByiomHx 3thm Hanpa b jichk>/m cpeflHHX 
npHHPiMaeMBix moiuhoctch cnraajia npeflCTaBJieHa KaK npHMep, onHcaHHBiS b (J. 
C. Liberti and T\ vS. Rappaport, Smart antennas for wireless communications: IS- 
95 and third generation CDMA applications, Prentice Hall, New Jersey, 1999). 

3a#BJi;±eMBie cnoco6 nepe^aHH cHraana h ycTpogcTBO fljra ero peanraaipna 
He HCKJHonaiOT HcnojiB30BaHH5i jiioSbix ffpyrax cnoco6oB bn;eHKH rjw Kaayjoii H3 
M pa3HeceHHBix rpynn KaHanoB npiieMa HanpaBJiemrii npHxo#a Ha Hee 
npHHHMaeMoro cnrHaJia h cooTBexcTByronpix 3THM HanpaBJieHHSM cpe^HHX 
npHHHMaeMBix moiuhoctch CHraajia. 
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Bi>i6HpaK)T jjji5i KaacflOH H3 M pa3HeceHHBix rpynn KaHanoB npH&via H3 
Bcex ou;eHeHHE>ix fljia 3toh rpynnw HanpaBJieHHH L m HanpaBJieHHH, 

COOTBCTCTByiOmHX L m MaKCHMaJIBHBIM CpeflHHM HpHHHMaeMBIM MOHJHOCTHM 

cHraajia. BbiSop ocymecTBjmoT cjieflyionpiM o6pa30M. 

HaxoflHT MaKCHMajiBHoe 3HaneHHe cpe^Hen npHHHMaeMOH mohjhocth 
CHraajia no cj)opMyjie 

BBi6npaioT cpe^H Bcex sHaneHHH cpe^HHX npHHHMaeMBix MonpiocTeH 
cnraajia xaraie 3Ha*ieHH5i P mj rjiz kotopbix BBi6ojnraeTC£ ycnoBHe 

p > B- P 

r^e 0 < p < 1 , / = 1, 2, . . . , L m , a L m paBHO KOJiHHecTBy 3HaneHHH cpe#HHX 
npHHHMaeMBix moluhoctch CHraajia P mJ , .zyra kotopbix BBinojiiraeTCfl flamioe 
ycnoBHe. 

BkiSnpaiOT L m HanpaBJieHHH a m ,j{& m ,p<P m tj ) ». cooTBeTCTByKmpx L w 

BBl6p aHHBIM MaKCHMaJIBHBIM CpeflHHM ITpEfc HHM aCMBIM MOIUHOCTSLM CHrHaJia P wJ . 

OopMHpyioT flJiK KajKAofi H3 M pasHeceHHBix rpynn KanajiOB nepe#aHH 
L m HaSopoB BecoBBix K03<i)4>H:H;HeHTOB HanpaBJieHHH nepe^ann no K 

K034>$HIi;HeHTOB B Ka>K£OM B HanpaBJieHHH . L m BBlSpaHHBIX flJM 

cooTBCTCTByiomeH rpynnBi KananoB npneMa HanpaBJieHHH npHxo^a ciirHana b 
COOTBeTCTBHH c BBipa^ceHHeM - T t 

msl 7=1 fc=l 

r^e W nuj k - fc-BiH BecoBOH KC3(|><jraii5ieHT HanpaBJieHHH nepe^aHH j-vo 

Ha6opa m -oh pa3HeceHHofi rpynnBi KananoB nepe^aHH. 

T. e. b Ka^cflOM H3 BBiSpaHHBix 34>(J)eKTHBHBix HanpaBJieHHH nepeaaHH 
HSjrynaioT .zjojiio anepraH nepe^aBaeMoro CHraajia nponopipiOHajiBHyio cpe^Hefi 
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moid;hocth curaajia, npHHHMaeMoro c a-roro HanpaBJieHH5i, TeM caMsiM 
MaKCHMHSHpy^ KaHccTBo npHeMa nepeflasaeMoro c SasoBOH cxaHipffi cnraajia Ha 
mo6hjibhoh CTaHqHH. 

OopMHpyioT Ha 6asoBOH CTaHijHH Ha Kaacflofi H3 M pasHeceHH&ix rpynn 
KaHajioB nepe^aHH L m KaHanos HanpaBJieHHOH nepe^aHH c HcnoifB30BaHHeM 
nepeflaHHBix Ha6opoB bccobbix K03(]>4>HijHeHTOB HanpaBJieHHii nepe^ann. 

Ha Ka^OH H3 M a^anTHBHbix anreHHBix peinexoK Kaac^BiH H3 L m 
pcaHajios HaiipaBJieHHOH nepe^anH o6pasoBaH c o otb ctctby io mRM 6jtokom 
HanpaBJieHHOH nepe#aHH 2 - m - j , r#e j npHHHMaeT SHanenHii ox 1 #o L m , 

cooTBeTCTByiomiiMH : aHanoroBBiMH nepe^aTHHKaMH 4 - m - 1 - 4 - m - K h 
cooTBercTByromHMH aHTeHHBiMH 3JieMeHf aMH 5 - m - 1 — 5~m- K . 

Ha. nepBBiii bxo# 6jioica HanpaBJieHHOH nepe,a;aHH 2-m-j nocrrynaeT 
nepe.naBaeMBiH' CHraan, a Ha ero BTOpBie bxo^bi nocTynaer HaSop BecoBBix 
i:o3<i)4 J omHeHTOB HanpaBJieHH)i nepe^ann (W mJa , W mJ2 , . . . , W m>JK ) . 

B' KaaofDM H3 XaHajiOB HanpaBJieHHOH nepeflann ^opMHpyiar K KonHH 
BxoflHOFO cnmajia flaHHoro KaHana HanpaBJieHHOH nepe^aHH k nepe/jaiOT kx no 
cootbe TCTByiomeMy KaHajiy nepe^aHH ^aHHOH pa3HeceHHOH rpynriBi KanajioB 
nepers. to, npeflBapHTCJiBHo yMHO^cHB Ka>K#yio, HaHHHas co BTOpofi, Konmo 
BXO^Horo cKraajia Ha cooTBexcxByroxipiH BecoBOH K03$4>HH;HeHx HanpaBJieHH^: 
nepe^aHH cooTBeTCTByiomero Ha6opa bccobbix K034>4>HijHeHTOB HanpaBJieHjra 
nepe#a T iH. 

K kouhh Bxo^Horo CHraajia KaHaJia HanpaBJieHHOH nepe^anH 2-m-j 
nocTynaiOT Ha nepBBie bxo^bi yMHO^cnxejieS 6-m-l - 6-m-K, Ha BTOpBie 
BXOABI kotopbix nocrynaioT BecoBBie K03<|>4>Hi];HeHTBi HanpaBJieHRa nepeflann 
(W mJtl = l 9 W mJ2 , . . . , W mJK ) . B Ka^ECflOM H3 yMHo^cHTeneH 6-m-l - 6-7?i~ K 

ocymecxBJiHiox yMHoaceHHe cooTBeTCTByioiijeK k -oh KonHH CHraajia, r^e k 
npHHHMaeT 3HaneHH5i ot 1 ro K , na cooTBeTCTByiomHH BecoBOH K03(J><|>Hi];HeHT 
Hanp aBjieHHsi nepe^aqn W mJsk . 
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Ilepeflaiot c SasoBofi CTamjHH Ha MoSnjiBHyio cxaHipno c Ka^cflofi H3 M 
pasHeceHHBix rpynn KanajiOB nepe^aHH no Ka^oMy H3 L m KaHanoB 

HanpaBJieHHOH nepefla^m nHJioT cnraaji ajis pa3HeeeHHOH nepe^aHH. 

IIhjiot CHraaji&i pasHeceHHOH nepe^anH nocTynaioT Ha 

COOTBeTCTByiOlUHe BTOpBie BXO#BI CyMMaTOpOB 8-1-1 — 8-M-L M , C BBIXO^OB 

KOTOpBix nocTynaioT Ha nepBBie bxo^bi 6jiokob HanpaBJieHHOH nepe^aHH 2-1-1 

— 2-M-L M , c K BBixoflOB Ka^cfloro H3 Koxoptix nocTynaioT Ha 

COOTBCTCTByiOIUHC BTOpBie BXOflBI 6JIOKOB CyMMHpOBaHHil 3-1-1 - 3-M -K , c 

bbixo^ob KOxopBix nocTynaioT Ha bxo^bi aHanoroBBix tiepe^aTHHKOB 4-1-1 — 
A'-M—K, c bbixo,h;ob KOTOpBix nocTynaioT Ha bxo^bi aHTCHHBix ajieMenroB 
5-1-1 - 5-M-K , c bbixo^ob KOTOpBix no pa^HOKaHajiy nocTynaioT Ha 

MOOHJIBHyK) CTaHIJHKX 

Bjiokh HanpaBJieHHOH nepe^aHH 2-1-1 — 2-M-L^ o6ecneHHBaioT 
nepe^any nnnoT cHraajiOB rjw pa3HcccHHOH^ nepeflann . no BBiGpaHHBiM 
3^)(|>eKTHBHBiM HanpaBJieHHiiM nepe#aHH. f . 

On;eHHBaioT Ha moShjibhoh CTamjHH c HcnojiB30BaHHCM nepeAaHHBix 
nHJioT cHraanoB ,hjik pasHeceHHoii nepe^aHH fljra .Ka^oii H3, M pa3HeeeHHBix 
rpynn KaHanoB nepe,o;aHH nepeaaxoHHBie ^ynKnjm L m jcaHajipB HanpaBJieHHOH 

nepe^aHH. 

Ilofl nepeflaTOHHOH 4>yHKii,HeH (hjih nacxoxHBiM ..K03<]3<|^HeHTOM 
nepe^aHH) jihhchhoh. cHCTeMBi b JiHTepaType, HanpHMep, Tohopobckhh PLC. 
Pa#HOTexHHHecKHe ijenn h CHraajiBi. MocKBa, «CoBeTCKoe pa#no>>. 1977, c. 176 

- 177 hjih C.H. EacicaKOB. Pa^HOTexHHHecKHe ijenn h cnraajiBi, M. - «BBicniaji 
niKOJia, 1988 r., c. 211 - 212, noHHMaeTCii KOMnjieKCHaa 4>yHKu;ira, paBHaa 
nacTHOMy cneierpaJiBHBix rnioTHocTeii bbixo^hoto h Bxo^Horo cHinajioB 

JIHHeHHOH CHCTeMBi. 

npH 3tom ou;eHHBaK)T HMiiyjiBCHyio xap aKTepHCTHKy Ka^oro H3 L m 
KaHajioB HanpaBJieHHOH nepe,n;aHH h <|)opMHpyK>T ou;eHKy ero nepeflaroHHOH 
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4>yHKipra KaK npeo6pa30BaeHe <Dypi>e ox oi^chchhoh HMnyjiBCHOH 
xapaKTepHCTHKH 3Toro KaHajia HanpaBJieHHOH nepe^aHH. 

YicasaHHaJi oijeHKa HMnyji bchoh xapaKTepHCTHKH Ka^cfloro H3 L m Kanajios 

HanpaBJieHHOH nepeftann Mo^eT 6mtb ocymecTBJieHa c HcnojiBsoBaHHeM 
H3BecTHE>ix mcto^ob, HanpHMep 9 KaK onHcaHO b CTaTBe A- Hewitt, W. Lau, J. 
Austin, and E. Wilar, "An autoregressive approach to the identification of 
multipath ray parameters from field measurements/' IEEE Trans, on Comm., 
vol.37, pp. 1136-1143, Nov. 1989 hjth b CTaTBe J. Ehrenberg, T. Ewart, and R. 
Morris, "Signal processing techniques for resolving individual pulses in a 
multipath signal," J. Acoust Soc. Amer., vol. 63, pp. 1861-1865, Jun. 1978, hjih 
b cxaxte Zoran kostic, M. Ibrahim Sezan, and Edward L. Titlebaum, "Estimation 
of the parameters of a multipath channel using set-theoritic deconvolution," IEEE 
Trans, on Comm., vol. 40, No. 6, June 1992. 

riepeflaroT c moShjibhoh cTanijHH Ha 6a30Byio cTaHipno cnraaji o6paTHoS 
CBK3H, oo#ep.^ani;HH .hjm KaayjoH H3 M pa3HeceHHBix rpynn KaHanoB nepe^aHH 
L m oijeneHHBix nepe^aTOHHBix 4>yHKn;HH KaHanoB HanpaBJieHHOH nepe^aHH, 

3aaBJMeMoe H3o6peTeHHe hc HCKJnonaeT bo3mo>khocth oii^hkh 
nepe^axoHHBix 4>yHKii;HH KanaJiOB pacnpocTpaHemis, c o otb eTCTBy 10 mux 
3(|>cj}eKTHBHBiM HanpaBJieHiiHM nepe^aHH c Ka>KAofi H3 a#anTHBHBix aHTeHHBix 

pemeTOK, JIIoQbIM apyrHM H3BeCTHBIM CnOCoGoM. Ba^ECHBIM #BJDieTC£ HMeHHO 

onepaiiH^: ou;chkh 3thx nepeAaTOHHBix 4>yHKijHH. 

<&opMHpyK>T Ha GasoBOH CTaHi^HH fljM Ka^cAofi H3 M pa3HeceHHBix rpynn 
KaHanoB nepeflann ajm Ka^oro H3 L m KaHaJioB HanpaBJieHHOH nepe^aHH 
KaHajiBi KoppeKqHH cneKTpa CHraaJia h KoppeKTHpyioT hx . nepeflaTOHHBie 
4>yHKii;HH b cootbctctbhii c nepeflaHHBiMH ou;eHeHHBiMH nepe^aTOHHBiMH 
4>yHKii;HaMH KaHaJioB HanpaBJieHHOH nepeflann TaKHM o6pa30M, htoSli 
MaKCHMH3HpoBaTB KanecTBa npiiCMa HH(|)opMai];HOHHoro cnraajia Ha mo6hjibhoh 

CTaHEJHH. 
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IlpH 3Tom nepeflaxowyio (^yHKi^mo Ka>KAoro KaHana KoppeKijHH cneKTpa 
cHraajia 4>opMHpyiox KaK (^yHKipno, komiuickcho conpsaceHHyio 
cooTBeTCTByiomeH ou[CH6HHOH nepe#axo*raoH <^yHKu;HH KaHana HanpaBJieHHOH 
nepe,n;aHH. 

B onHcaHHH k naxenry PO JSTs 2192094 «Cnoco6 KorepeHXHOH 
pasHeceHHOH nepe^aHH CHraaiia», onySjiKKOBamioM 27.10.2002 r. b 6k>ji. Nv. 30; 
MTIK 7 H 04 B 7/005 cicasaHO, *rxo xeM caMBiM ^ocxHraexcs KorepeHTHoe 
cno^eceHHe Bcex cneicxpajiBHBix cocxaBJiaronjHX kohhij HH<|>opMaijHOHHoro 
cnraajia, nepe^aBaeMBix c Ka^oii a^anxHBHOH anxeHHoii peniexKH b Ka>K#OM H3 
3cj)cj)excxHBHBix HanpaBJieHHiS nepe,a;aHH, cooxsexcxBeHHO MaKCHMH3HpyeTCH 
KanecxBO npHena HH<|)OpMaii;HOHHoro CHraajia Ha mo6hjibhoh cxamjHH. 

Ka^c ( ziLiH H3 6jiokob KoppeKijHH cneKxpa CHraana y . 7-1-rl - 7 — M —L M 
Mo^cex 6bitb peajiHsosaH b BH#e cj)HJiBxpa, nepe^axoqnaa 4>yHKijH5i koxoporo 
paBHa ^yHKi^HH, komiijickcho conpH^ceHHOH nepe^axoHHOH 4>yHKL(HH icanajia 
pacnpocxpaeeHHH, cooxBexcxsyiomero axoiviy Kanany HanpaBJieHHOH nepe;j;aHH. 

OopMHpyrox Ha 6a30Boii cxaHUHH flua Ka^caoft H3 M> pa3HeceHHBix rpynn 
KanajioB nepe^aHH rjik Kaayjoro H3 L m KaHanoB HanpaBJieHHOH EEepe,n;aHH Konmo 
hhcJ) opMat(HOHHoro cnraajia h o^HOBpeMeHHo nepe^aiox Bee c^opMHpoBaHHBie 
iconHH HH^opMai^HOHHoro CHraajia no cooxBexcxByronjHM KaHaJiaM 
HanpaBJieHHOH nepe^ann, npe#BapHxejiBHO nponycxHB hx nepes 
cooxBexcxByiomne icanajiBi KoppeKipiH cneKxpa CHraajia. i v 

T. e, nepe^aiox KonHH HH(|)opMan;HOHHoro cnrHajia zaa MoSiuiBHyio 
cxaHD;Hio c Ka^KfloM a^anxHBHOH anxeHHOH peuiexKH no. KStfKflOMy H3 
3(|Kj)eKXHBHBix Hanp aB jichhh nepe^ann, npe^BapHxeJiBHo cKoppeKXHpOBaB 
cneKxp Ka^c^oH Konnn HHcjDOpMaijHOHHoro CHraajia, xaKHM o6pa30M, ^xo6bt 
o6ecneHHXB KorepeHXHoe cno^ceHHe Bcex hx cneKXpanBHBix cocxaBJi^iomnx, hxo 
MaKCHMH3Hpyex KanecxBO npneMa HH^opMaixnoHHoro cnrHajia Ha moShjibhoh 

CXaHU,HH. 
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M 

CHanajia (]3opMHpyK>T ^L m koiihh HH^opMai^HOHHoro CHraaJia, KOTopBie 



nocTynaioT Ha nepBBie bxo^bi 6jiokob KoppeKijHH cneKTpa CHraaJia 7-1-1 - 

C Bbixo^oB cooTBeTCTByioiu;HX 6jiokob KoppeKijHH cneKTpa CHraana 

7- 1-1 - 7 - M - L M KonHH HH(J)opMaia;HOHHoro CHraaJia (c y^ce 
CKOppeKTHpoBaHHBiM cneKTpoM) nocTynaioT Ha nepBBie bxo^bi cyMMaTopoB 

8- 1-1 - &-M — L M , rpp ocymecTBJiaeTC^ hx cyMMHpOBaHHe c 
cooTBeTCTByronpiMH nnjioT ciiraajiaMH Ajra pasiieceHHOH nepe#aHH, h 
nocTynaioT flanee na cooTBeTCTByronpie 6jiokh HanpaBJieHHOH nepe^aHH 2-1-1 
~2-M-L M . 

B kbmrqm H3 Sjiokob HanpaBJieHHOH nepeaaHH 2-1-1 - 2-M-L M 
(|>opMHpyK>T H3 nocTynHBHiefi Ha Hero KonHH HHcjDopMaipioHHoro ctiraajia (c 
y^ce cKoppeKxifpoBaHHBiM cneKTpoM) em;e K KomiH, KOTopBie nocTynaioT Ha 
nepBBie bxoabi yMHO^HTejiefi 6 - m - 1 — 6 - m - K . - ' 



3aTeM 



f M 



^£jL m VK koiihh HH(|)opMai];HOHHoro CHraana, co 

\m~\ J ' '■' U - 

CKOppeKTHpoBaHHBiM cneKTpoM H yMHO^CeHHBie Ha COOTBeTCTByiOmHe BecoBBie 
K034>4>Hii;HeHTBi HanpaBJieHHH nepe^a^H, nocrynaiQT c ; bbixo^ob 6jiokob 
HanpaBJieHHOH nepe^ann 2-1-1 — 2 — M — L M Ha bxo^bi 6jiokob cyMMiipoBaniM 
3-1-1 — 3-M - K , c hx bbixo#ob Ha bxo,h;bi anajioroBBix nepe#aTHHKOB 4-1-1 

- 4 - M - jST , C HX BBIXO£OB Ha BXO^BI aHTCHHBIX 3JieMeHT0B 5-1-1 - 5 - M - 2£ , a 

c hx bbixoaob no paAHOKanajiy - Ha MoSnjiBHyio cTaHipno. 

Bjiokh c y MMHp o b aHiM 3-1-1 — 3—M - K ooecneHHBaiOT oflHOBpeMCHHyio 
nepe^any koiihh HHC^opMarpioHHoro cnraajia nepes M K KaHajioB nepezi;aHH. 

ripn 3tom bcc nepe^aBaeMBie nHJiOT CHraaJiBi .zyra: HanpaBJieHHOH 
nepe^aHH h HH(|)opMaii;HOHHBiH cnraaji opToroHanBHBi hjih KBa3HopToroHajiBHBi 
Me>K^y C06OH. 
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3aflBJiseMBie cnoco6 nepe^aHH CHraajia h ycxpoftexBO Rim ero peanH3au;HH 
o6jia ( n,aioT cjie^yiomHMH cynjecxBeHHBiMH npeHMynjecxBaMH no cpaBHCHHio c 

H3BeCTHBIMH B ^aHHOH o6jiaCTH TCXHHKH, H306peXeHHflMH. 

Bo-nepBBix, ohh oSecneHHBaiox KorepenrHoe cno>KeHHe KonHH 
HH4>opMai^HOHHoro cHraana Ha npneMHon cxopoHe b cjiynae nacxoxHO- 
cejieKTHBHBix saMHpaHHH cnraajia. 

>■• Bo-BTOpBIX, OHH n03BOJI£K>X 3HaHHXeJIBHO yBeJIHHHXB KOJIHHCCTBO 

KananoB nepe#aHH h, cootbctctbchho, iiobbichtb 34><|>eKXHBHocxB ycpe,n;HeHH5i 
<J)eflHHra. 

B-TpeTBHX, OHH n03B0JMK>T nOBBICHTB KanecxBo on;eHOK nepe#axo*mBix 
cfcyHKijHH KaHanoB HanpaBJieHHOH nepe^aHH h ? cooTBexcxBeHHO, noBBiCHTB 
3(|)4>eKTHBHOcTB KorepeHTHoro cjio^iceHH^ koithh HH<J>opMais;HOELHoro CHraajia na 
iipneMHoft CTopoHe, hxo ysejiHHHBaex KanecxBO npneMa na moShjibhoh cxampiH. 

B^nexBepxBix, ohh no3BOJi5nox cymecxBemio chhshxb Harpysicy Ha KaHaji 

oSpaTHOH CBH3H (OT M06HJIBHOH CXaHIJHH K 6a30B0H CXaK£(HH). 

.;>: OnHcaHHBie npeHMymecTBa b cobokvxihocxh nosBOjmox cynjecxBemio 
hobbichtb 34>4> e KTHBHOCTB nepe^aHH HH(|>opMamioHHoro CHraajia B- 'npMOM 

KfxHaJie vCBH3H H, COOXBeXCXBeHHO, MaKCHMH3HpOBaXB K3HeCXBO . npHCMa 

KH4>opMan;HOHHoro CHraajia Ha mo6hjibhok cxanijHH, a xaioKe cymecxBCHHO 
CHH3HXB HarpysKy Ha KaHaji o6paxHOH cb*3k, 

: 3xh npeHMymecxBa AocxHraioxc* 3a cqex KoppeKXHpo.BKH cneicxpa KonHH 
nepe^aBaeMoro HH^opMau;HOHHoro cnraajia, nepe^aHH KonHH 
ira^opMaipiOHHoro cnraajia c Ka^KtfOH a^anxHBHOH aHXCHHOH peinexKH . b 
ica^KflOM 3^^eKXHBHOM HanpaBJieHHH nepe,n;aHH, oii^chkh nepeflaxoHHBix 
4>yHKu;HH KaHajipB HanpaBJieHHOH nepe^aHH no nHJiox cnraajiaM &jik 
pa3HeceHHOH nepefla^H, nepe^aBaeMBiM c ica^on a^anxHEHOH aHXCHHOH 
peinexKH no Ka^c^oMy H3 3(|>c|)eKXHBHBix HanpaBJieHHH nepe^aHH, a xaioice 3a 
cnex on;eHKH 3(|)4>eKXHBHBix HanpaBJieHHH nepe,n;aHH Ha 6a30BOH cxaHijHH no 
cnraajiy mo6hjibhoh cxamjHH. 
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OOPMYJIA H30EPETEHPD1 
1. Cnoco6 nepetfaHH CHraajia, saKJiioHaiomHHC^ b tom, hto (|>opMHpyioT 
Ha 6asoBOH CTaHi^HH M pa3Hec§HHBix rpynn icanajioB nepe^aHH no K KaHajiOB 
nepe^aHH b Ka^on, trs M > 1 , K>1; OTJiHHaiomHHCH tcm, hto (]DopMHpyioT Ha 
6a30BOH CTaHii^HH M pasHeceHHBix rpynn KaHanoB npneivta no K KaHajiOB 
npneMa b Kaayjoii, cooTBeTCTByronpix M c4>opMHpoBaHHBiM pa3HeceHHBiM 
rpynnaM KaHajiOB nepe^aHH; nepe^aioT c mo6hjibhoh cTamjHH Ha 6a30Byro 
cTamjmo cnraaji h npHHHMaioT ero Ha 6a30Boft CTaHipm no Ka^oMy hs , K 
icaHajioB npneMa Ka^floi* H3 M pasneceHHBix rpynn; 4>opMHpyioT arm k&hqjoh 
hs M pa3HeceHHBix rpynn KanajioB nepe^ann L m Ha6opos , bccobbix 
K03(|)4)Hii;HeHTOB nanpaBJieHHa nepeflann no K Koa^nijHeHTOB' b Ka^KflOM, r#e 
£ ln >0, a m = l,2,...,M , HcnojiB3yK npnHHMaeMBiH c moDhjibhoh ciaHnjm cnraaa 
raKHM o6pa30M, ^toSbi MaKCHMHSHp OBaTB KanecTBO apneMa nepeflafiaeMoro c 

5a30BOH CTaHUHH CHTHajia Ha M06HJIBHOH CTaHUHH^ 4>0pMHpyK)T Ha Kk^ECflOH H3 

M pasHeceHHBix rpynn KaHanoB nepe^ann L m KanaJiOB HanpaBJieHHOH nepeaaqn 

C HCnOJIB30BaHHeM C^OpMHpOBaHHBIX ;ia6opOB BCCOBBIX K03(J)(J)HIi;HeHTOB 

HanpaBjieHHH nepe^ann; nepe^aioT Ha moGhjibhjTo cTampoo c Kaac^oH H3- M 
pa3HeceHHBix rpynn KaHanoB nepe^ann no Ka^oMy H3 L m KaHanoB 
HanpaB.ieHHOH nepe^aHH hhjiot cnraaji rjul pa3HeceHKOH nep^aHH; orjemiBaioT 
Ha mo6hjibhoh CTamjHH flJM Ka^KflOH H3 M pa3HeceHHBix rpynn KananoB 
nepe^aHH nepeAaTOHHBie 4>yHieu;HH L m KaHajiOB HanpaBJieHHOH nepe^ann c 
ncnojiB30BaHHCM nepetfaHHBix nnnoT cnrnajioB rjisl pasHeceHHon nepe^aHn; 
nepe^aioT na 6a30Byro CTaHijHio CHraaji oGparaoH cb23h, co#ep^a^HH rjw 
Ka^EC^OH H3 M pa3HeceHHBix rpynn KaHajiOB nepeflann L m oh;chchhbix 
nepe^axOHHBix 4>yHKHHH KaHajiOB HanpaBJieHHOH nepeflann, <J>opMHpyioT Ha 
6a30B0H CTaHi^HH fljM Ka^oS H3 M pa3Hcc§HHBix rpynn KaHajiOB nepe^iH #JL r i 
Ka^cfloro H3 L m KaHanoB HanpaBJieHHOH nepeflann KaHanBi KoppeKitHH cneKTpa 
cnraajia h KoppeKTHpyioT hx nepe^aTonHBie fyyuKixmi b cootbctctbhh c 



46 

nepeflaHHBiMH oi^ghchhbimh nepe^aTOHHBiMH cj3yHKijH£MH KaHanoB 
HanpaBJieHHOH nepe^aHH TaKHM o6pa30M, hto6bi MaKCHMHSHpoBaTB KanecTBO 
npiieivia HH(j)opMaii;HOHHoro curaajia Ha ,Mo6HJiBHoS cxaHutHH; <|)opMHpyioT #Jia 
Ka^cfloii H3 M pa3HeceHiiBix rpynn KaHajiOB nepe^aHH ajtji Ka^cfforo H3 L m 
KaHajioB HanpaBJieHHOH nepe^aHH Konnio HH4>opMan;HOHHoro t cHrnajra h 
oflHOBpeMeHHO nepeaaiGT Bee c<|>opMHpoBaHHBie KonHH HH^opMai^HOHHoro 
CHraajia no cooTBeTCTByiomHM KaHajiaM HanpaBJieHHOH nepe^aqn, 
npe^sapHTeJiBHO nponycTHB hx nepe3 cooTBeTCTByioiijHe KanajiBr fcoppeKijHH 
cneKTpa CHraajia. 

2. Cnoco6 no nyHKiy 1, OTJiH^iaiomHHOi TeM, hto CHraaji, nepe^aBaeMBifi 
c mo6kjibhoh CTaKo t HH >m 6a30Byio cTaHipno., npe^cTaBJiaeT coSoh iihjiot 
ciirHaji, hjih HH^opMau;] :i ohhbih cHraaji, hjih cnraaji oSparaoH cbh3H, hjih 
cjiy>Ke6HBiii cnmaji, hjih Ji*o6yio KOMGHHaipno nepeHHCJieHHBix BBinie cHraajioB, 

3. Cnoco6 no nyRCTy 1, oTJiHHaiomHHOi . TeM, hto #jra 4>opMHpoBaHH5i 
Ha6opoB BecoBBix K03(|){i>Hii;HeHT0B HanpaBJieHHH nepe^ann oijeHHBaioT rjisl 
Ka^c^ofi H3 M pasneceHi i.jx rpynn KaHanoB npneisia HanpaBJiemra npicco^a Ha 
Hee npHHHMaeMoro CHraaua h cooTBCTCTByiomHe 3thm HanpaBJieHHHM cpe#HHe 
npHHHMaeMBie MonjnocTK cnraajia; BBiSnpaioT ^Jia Ka^cfloft hs M. pa3Hec§HHBix 
rpynn KaHanoB npneMa hs Bcex oijeHeHHBix rjw 3TOH rpynnBi HanpaBJieHHH L m 
HanpaBjieHHH, cooTBeTCTByronjHX L m MaKCHMaJiBHBiM cpe^HHM npHHHMaeMBiM 
moiii;hoctsm cnrHajia; cjxvpMHpyioT ajhi Ka^c^ofi H3 M pa3HeceHHBix rpynn 
KaHajios nepe^aHH L m Ha6opos BecoBBix K03(J}(|)Hri;HeHT0B HanpaBJieHHH 
nepe^aHH no K Kosc^nnneHTOB b Ka>K#OM b HanpaBJieHHH L m BBi6paHHBix tfjra 
cooTBercTByiomeH rpymra KaHajioB npneMa HanpaBJieHHH npnxo^a CHraajia, 
aaxCHM o6pa30M, htoobi MaKCHMH3HpoBaTB KanecTBO npneMa nepe^asaeMoro c 
6a30Boft cTaHii;HH cFmajia ka moShjibhoh CTaHijHH. 

4. CnocoS no nymcry 1, oTJiHHaK^HHca TeM, hto npH 4>opMHpoBaHHH 
KaHajioB HanpaBJieHHOH nepe^anH b Ka>K#oM H3 KaHajioB <J>opMKpyiOT K KomiH 
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BXOftHoro cHraajia ,a;aHHoro KaHajia HanpaBJieHHOH nepeflanH h nepe#aioT hx no 
cooTBCTCTByromcMy KaHaJiy nepe^a^H flaHHOH pa3HeceHHofi rpyniiBi KaHajiOB 
nepe^aHH, npe^BapHTeJiBHO yMHO^CHB Ka^c^yio Konmo bxoahoto cnraajia Ha 
cooTBeTCTByiomHH bccoboh K03<|>4>Hii;HeHT HanpaBJieHHa nepe^aHH 
cooTBeTCTByiomero Ha6opa BecoBBix K03^(^Hii;HeHTOB HanpaBJiemra nepe^aHH. 

5. Cnoco6 no nyracry 1, OTjiHHaiomHHC^ tcm, hto Bee nepe^aBaeMBie 
nnjioT -DHraajiBi ajih HanpaBJieHHOH nepe^ann h HH(j)opM& u;hohhbih CMraaji 
opToroHajiBH&i hjih KBa3HopToroHaJiBHBi Meamy co6oh. 

6, Cnoco6 no nymcTy 1, OTJinHaiomnfica TeM, hto npn oijeHKe Ha 
moShjibhoh cTaniijiH nepeqaTOHHBix cJjyHKijHH KaHanoB HanpaBJieHHOH nepeaaHH 
oiteHHsajoT HMnyjiBCHyK) xapaKTepncTHtcy Ka^gjoro H3 KaHajroB HanpaBJieHHOH 
lepe^a^H h i 4>opMHp>TOT on;eHKy ero nepeflaToqHOK ^ynKHHH KaK 
rjpeoSpasoBaHHe OypBe ot on;eHeHHOH HMnyjiBCHoii xapa^ repnc niKp 3T$ro 
.xaHajia HanpaBJieHHOH nepe^aHH. : . , ; 

7:tCnocp6 no nymay 1, OTHKHaiomnftc^: tcm, hto npn cpopMHpoBaHHPi: Ha 
5a30BoS« CTaHn,HH KauajioB KoppeKn;HH cneKTpa CHraaj.-a nepe#aTOHHyio 
|>yHKQ,Hio Ka^Cfloro icanajia KoppeicijHH cneKTpa ciiraajia (^opMBpyioT keik 
jpymopfto, KOMKJieKCHo eonp^eHHyio co OTBeTCTByio t ? left oijeHeHHOK 
nepe^aroHHOH c^ymcuHH KaHajia HanpaBJieHHOH nepeflaHH. • . 

8. YcTpoHCTBO nepcflaHH CHraajia, coflep^camee M 6jiokob HanpaBJieHHpH 
nepeflaHH, M^K 6jiokob cyMMiipOBaHHM, M ~K aHanoroBMX nepej^aTHHKOB , 
M • K aHTeHHBix 3JieMCHTOB, npn 3tom bbixo^bi Kaac^oro hs M 6jiokob 
HanpaBJieHHOH nepeaann coe^HHeHBi co Bxo^aMH cooTBeTCTByioiu,Hx 6jiokob 

CyMMHpOBaHHH, BBIXOfl Ka^KflOTO H3 M • K 6JIOKOB CyMMHpOBaHHH coe^HHeH CO 

exoflOM cooTBeTCTByrom.ero aHajioroBoro nepe^aTHHKa, bbixo^ Kaayjoro H3 
M . K aHajioroBBix nepe#aTHHKOB coe^HHCH c nepBBiM bxo,h;6m 
cooTBeTCTByiomero aHTeiraoro 3JieMeHT&> nepBBiii bbixo,ii; Ka^cfloro H3 M K 
aHTCHHBix 3JieMeHTOB HBJttieTCii bbixoaom ycTpoficTBa nepe^aqH cHraajia, 
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M 

oTJiH^aiomeec^ TeM, hto flonojimrreJiBHO BBefleHBi 2(A„-l) Sjiokob 



m=l 

M 



HanpaBJieHHoii nepe^ann, BBe^eHBi ^L m 6jiokob KoppeKipra cneKTpa cnraajia, 



M 



J]L m cyMMaTopoB, M-K aHanoroBBix npHeMHHKOB, M 6jiokob 4>opMHpOBaniM 

m=l 

BecoBBix K03(J)(J)HD;HeHTOB HanpaBJiemttf nepe^aHH, npH 3TOM nepBBin Bxofl 

M 

Ka^oro H3 ^L m 6jiokob KoppeKijHH cneKTpa CHraana kbjul&tck bxo^om 



M 



HH(|>opMai];HOHHoro ciiraajia, BTOpoft bxo,o; Kaac^oro H3 '^L m 6jiokob KoppeKi^HH 
cneKTpa cnraajia #BJiiieTC# bxo^om cooTBeTCTByfomen nepe^aTOHHOH <]}yHKii;HH 

M 

KaHajia HanpaBJieHHoii nepe^aHH, bbixo,h Ka^c^oro H3 ^L m 6jiokob KoppeKHHH 



cneKTpa cnraajia coe^HHen c nepBBiM bxo^om cooTBexcTByiomero cyMMaTOpa, 



BTOpOH BXOfl Ka^CAOrO H3 ^L m CyMMaTOpOB KBJI5ieTC5I BXOflOM 

cooTBeTCTByiomero muiOT cnraajia ajm pasHece^HOH nepe^aHH, bbixo^ ica^KAoro 
H3 2]L m cyMMaTopoB coe;j;HHeH c nepBBiM bxo^om cooTBexcxByiomero 6jiOKa 

HanpaBJieHHoii nepe^anH, K BTopBix bxo#6b Kaayjoro H3 x ' ^L m 6jiokob 
HanpaBJieHHon nepe^ann coe^HHeHBi c cooxBeTCTBVfoiijHMH K BBixo^aMH 

COOTBeTCTByiOmerO 6jIOKa (|)OpMHpOBaHH5I BeCOBBIX K03(|)(J>HIi;HeHTOB, BBIXOflBI 

M 

Ka^cfloro H3 ^{L m -l) #onoJiHHTejiBHo BBe^eHHBix 6jiokob HanpaBJieHHoS 
nepe,a;aHH coeflimeHBi c #onojiHHTeJiBHBiMH Bxo^aMH cooTBeTCTByiomnx 6jiokob 

CyMMHpO BaHHSf, BTOpOH BXOfl Ka^KflOTO H3 M K aHTeHHBIX 3JieMCHTOB HBJIfleTCH 

bxo^om npHHHMaeMpro ciiraajia, btopoh bbixo,zi; Ka>K^;oro 113 M - K aHTeHHBix 
3jieMeHTOB coe^HHeH co BXOflOM cooTBeTCTByioinero aHajioroBoro npneMHHKa, 
bbixo,zi; Ka^oro H3 M -K aHarxoroBBix npneMHHKOB coeflHHeH c 
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COOTBCTCTByK) mHM BXOflOM COOTBeTCTByiOIIjerO 6jIOKa 4>OpMHpOBaHHH BCCOBBDC 

K03(J)(|)Hi],HeHT0B HanpaBJiemDi nepe^aHH. 

9. ycTpoiiCTBO no nyHKTy 8, oTJiHHaioiijeeca TeM, hto 6jtok HanpaBJieHHOH 
tiepe^aqH coflep>KKT K yMHO^KHTejiefi, npH 3TOM o6Be,a;HHeHHBie nepBBie bxosbi 
K yMHo^cHxejieS ^BjmorcH nepstiM bxo#om Gnoica HanpaBJieHHOH nepe^ann, hx 
BTOpBie BxotfBi SLBimorcsL K BTopBiMH BxoflaMH 6jiOKa HanpaBJieHHOH nepe,n;aHH, 
a hx blixoabi XBJimoTCR BLixo^aMH OJioica HanpaBJieHHOH nepe^ann. 
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Ciioco6 nepes. aUtt * 
ycrpo^o^erope 




cErar. 1 




<Phi\ 2 



52 

Cnoco6 nepeffaHH curaajia h 
ycTpoHCTBO jsflsi ero peaJiH3au;iiH 



90 




270 



Our. 3 
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Cnoco6 nepeflann cHraaita h 
ycTpoiiCTBO flJia ero peanH3aipni 




<Dhi\ 4 
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Cnoco6 nepeflaHH cnrHajia h 
ycTpoHCTBO ,n;jia ero peajiH3au,HH 



V 



P2(t) 



w 2 



-Kx 



V 



Pm(0 



W M 



-MX) 



Onr . 5 
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Cnoco6 nepe^aHH cHraajia h 
ycTpoficTBO flJM ero peajinsamiH 



A^anTHBHan 
aHTeHHan 
peinexKa 1 



A^anTHBHan 
aHTeHHaa 
pemeTKa 2 



A AaHTHBH aa 

aHTeHHan 
pemeTKa M 



(M,l) (M,2) 



(M,K) 




<Dhi\ 6 
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Cnoco6 nepe^a^H cnraajia h 
ycTpoHCTBO rjik ero peajiH3au;HH 



AHTeHHHH 




AHTeHHblH 


3JieM6HT 




3JI6M6HT 




L-l 




5-1 


-K 


A 




A 




AHajioroBBiS • 




AHanoroBHH 


nepe,aaTHHK 




nepe^aTMHK 


4-1 






4-1 


-K 



t 



AHTeHHfelfi 
3JieM6HT 

5-M-l 


A 




AHajio 
nepe,n 
4- IS 


rOBMH 
aTHHK 

/I-l 



1 



AHTeHHLIH 

aneMeHT 
5-M-K 






AuaJio 
nepeA 
4-3V 


roBbiM 

aTHHK . 

1~K 



Bjiok 

cyMMHpOBaHH^ ' 

3-1-1 



Bjiok 

cyMMHpOBaHHH 

3-1-K 



IThjiot ciirHan < 



T 



IIhjiot cuniaji 



Bjiok HanpaBJieHHofi nepe^a™ 
2-1 



. BecoBbie K03(|)$Hii;HeHTi,i 
HanpaBjieHHfl nepe^aHH 



YMHO^CHTejIb 

1-1 



BeCOBOH K03(j)<|)HmieHT 

pa3HeceHHii 



HH4)opMauHOHHbifi CHraaji 



' Bjiok 

CyMMHpOBaHHH 

i 3-M-l 



T 



Bjiok 

CyMMHpOBaHHH 

3-M-K 



HhJIOT CHFHaJI 



T 



IThjiot CHraaji 



Bjiok HanpaBJieHHoii nepe#a*iH 

2-M- 



t t 

BecoBbie K03$cj)Hu;HeHTBi 
HanpaBJieHHii nepe^aHH 



YMHOaCHTeJIB 

1-M 



ft 

BecoBoM K03(|>4)HqHeHT 
pasHeceHHJi 



<E>hi\ 7 
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Cnoco6 nepeflana cHTHajia h 
ycTpoficTBO flJM ero p©ajiH3anHH 
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PEOEPAT 

Tpynna n3o6peTCHHH othochtcs k o6jiacTH paflHOTexHHKH, b nacTHOCTH k 
cnocoGy nepe^a^H CHraajia h ycxpoHCTBy ero peajnreanHH, h mokct Sbitb 
HcnojiB30BaHa, HanpHMep, b cncTeMax cotoboh paflHOCBK3H npH nepe^ane 
HH4>opMau;HOHHoro curaaJia b npHMOM KaHajie cbjish ot 6a30BOH CTamjHH ro 

Mo6HJIbHOH CTaHIfHH. 

3a#ana, Ha pemeHHe KOTopon HanpaBJieHBi 3aaBJiaeMBie cnoco6 nepeflann 
CHraajia h ycTpOHCTBO rsix ero peajiH3an;HH, — 3TO noBBiineHHe 3(|>cj)eKTHBHOCTH 
nepe^aHH HH<|>opMaijHOHHoro cnraajia b np-SMOM KaHajie CBH3H h, 
cootbctctbchho, MaKCHMH3ai^H5i Ka^ecTBa npneMa HH(J)opMai];HOHHoro CHraajia 
Ha mo6hjibhoh CTaHipiH, a TaoEce yMeHBineHHe HarpysKH Ha KaHan oSpaxHOH 

CBH3H (OT M06HJIBHOH CXaHIJHH K 6a30BOH CXaHIJHH). 

PemeHHe ^aHHofi 3a#aHH jjocxHraeTca 3a chSt KoppeicrapoBKH cneKTpa 
koiihh nepe^aBaeMoro HHcj)opMaii;HOHHoro cnraajia, nepe^aHH kokhh 
HH$opMau;HOHHoro CHraajia c KaK^oft aflanxHBHOH , aHxeHHOH peinexKH b 
Ka^ECflOM 34>4)eKTHBHOM HanpaBJieHHH nepe#aHH 9 oi^chkh nepeAaxoHHBix 
4>yHKu;HH KaHajioB HanpaBJieHHOH nepe^ann no iihjiot CHraaJiaM fljra 
pa3HeceHHOH nepcuann, nepe^aBaeMBiM c icaac^OH : a#anxHBHOH anxeHHOH 
peuiexKH no Ka^CflOMy H3 3(|><|>eKXHBHMX HanpaBJieHHH nepe^aHH, a xaioice 3a 
chSt ou;eHKH 3<|>cj)eKXHHBix HanpaBJieHHH nepe^aHH b npHMOM Kanane no 
npHHHMaeMOMy CHraajiy o6paxHoro KaHajia. 

9 n.<|>. h 9 hji. IIpH ny6jiHKan;HH pec[)epaxa Hcnojn&oBaxB 4>Hr\ 9. 



